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Crystallized Osmium, 


MM. Ste. Claire Deville and Debray have recently obtained 
osmium in a crystallized state, by making an alloy of the 
element with tin and treating it with nitric acid. All the 
tin is separated, and the residue of osmium is finely crystal- 
lized. The density of osmium is found to be equal to 22°477, 
and is greater than that of any other known body. 


THE END OF THE VOLUME. 


The presence of the index at the close of this number of 
the SCIENTIFIC AMERICAN will remind our readers that we 
have reached the end of another volume, the thirty-fourth 
of the present series. It is not because we fall into that pro- 
verbial failing of all humanity which believes the last ac 
complished work to be the worthiest that we confidently be- 
lieve that the now finished volume is the best we have ever 
issued. The assertion is fact—fact in theory, because news- 
papers as a rule reverse natural laws, and grow better as they 
grow older ; and fact in practice, because the contents of the 
many pages say so. 

Few occurrences of any note in the world of Science or 
invention have happened during the past six months, but that 
our readers have been fully posted thereupon. In great en- 
gineering works we have described and illustrated the mas- 
sive anchorage of the East river bridge, the Metlac viaduct 
in Mexico, the St. Charles railroad bridge in Missouri, the 
La Vanne aqueduct in France, the New York Elevated and, 
the projected Underground Railway, the Callowhill street 
bridge in Philadelphia, besides many others. Few new ma- 
chines of any importance have appeared in the world during 
the entire six months, but we have published full accounts 
thereof. Among the more prominent are the Brayton oil 
engine, the Allen governor, Manes’ rotary furnace, Stirling’s 
locomotive-reversing gear, Dean Brothers’ pumps, the new 
English multiple drilling machines, and scores of other fresh 
and fovélinventions. The valuable papers on Practical Me- 
chanism—more feliable and more thoroughly practical aids 
to the workman than have ever b-fore appeared—have been 
continued. Hundreds of trade secrets and useful recipes, 
gleaned from every possible source, have been gathered. 
The principal scientific discoveries we have fully discussed. 
Edison’s supposed new electric force, Galton’s new theory 
of heredity, the manufacture of dynamite, electrical organs, 
wells as a source of power, the magnetic spectrum, are a few 
of the principal subjects under this heading. Lastly, we 
have published many beautiful illustrations of the Centen- 
nial Exposition, with descriptions of prominent exhibits. 
These descriptions, with illustrations, will be continued 
through the following volume 


THE SCIENTIFIC AMERICAN SUPPLEMENT 


The regular weekly issue of the SUPPLEMENT as a dis- 
tinctive publication, for a special subscription price, has en- 
abled us to supply our many friends with an immense 
amount of additional detailed information in all the princi- 
pal branches of science. It would be difficult to find any 
fresh subject of note or interest in the scientific world that 
has not been brought to the reader’s notice. 

The first volume of the ScIENTIFIC AMERICAN SUPPLE- 
MENT has been illustrated by about one thousand three hun- 
dred figures and engravings. 

The International Exhibition has formed, and will during 
the year continue to form, one of the principal features in 
both of our papers. We have already given in the SUPPLE- 
MENT over one hundred engravings, showing the progress 
up to date. The next volume will be full of illustrations of 
new and remarkable exhibits. In presenting the details of 
this great enterprise, we are specially assisted by able and 
experienced men of science; and in addition, we aim to avail 
ourselves of whatever is interesting and reliable, as observed 
by cotemporaries. 

The series of letters on Mechanical Drawing, by Professor 
MacCord, have proved acceptable to thousands of persons. 
About one hundred and thirty illustrations have so far been 
given. The series will be continued in the next volume of 
the SUPPLEMENT. The peculiarity of these instructions is 
that they show how any person, even the unskilled—the poor- 
est persons, those who cannot afford to buy instruments— 
may learn to draw. 

Another useful series of articles is entitled ‘‘ How to Build 
Cheap Boats.” It is accompanied by illustrations of particu- 
lars. The series embraces nearly one hundred and fifty en- 
gravings, and illustrates the method of boat building, from 
the humble scow, costing three dollars, up to the graceful 
Whitehall row boat, costing fifteen or twenty dollars: also 
sail boats, their rigging, etc., with details: 

A number of the most important engineering works and 
structures have been illustrated and described in the SUPPLE- 
MENT. Among these are the great Jetty Works of Captain 
Eads, at the mouth of the Mississippi river, by which the 
seven-foot bar has already been removed toa depth of twenty 
feet. The illustrations include a complete plan of the works, 
details of the construction, and measurements and particu- 
lars, by Chief Assistant Engineer Corthell. 

The great St. Gothard tunnel through the Alps, Switzer- 
land, has been illustrated by many figures. Among these the 
drilling machines and the compressed air locomotives have 
been engraved and explained. 

In the Department of Mechanics and Engineering, a large 
number of valuable practical papers, by experienced writers, 
have been presented with illustrations; the same may be 
said of all the principal divisions of science, such as Chemis, 
try, Metallurgy, Technology, Electricity, Light, Heat, Sound- 
Geology, Mineralogy, Natural History, Astronomy, and Me- 
dicine: The latest and most interesting intelligence has been 
sought out and presented. 

In the matter of quantity, estimated in book measure, this 
just completed volume of the SCIENTIFIC AMERICAN SUPPLE- 
MENT contains the matter of over three thousand five hun- 
dred book pages, or more than seven volumes of five hundred 
pages each. Thus the yearly issues of the SUPPLEMENT, 
costing only five dollars, will equal fourteen ordinary book 
volumes. The exceeding cheapness of our publication will 
be appreciated if we consider that all this reading matter is, 
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for the most part, standard in its character, and worthy of 
preservation for future reference. 

For the convenience of readers, the first volume of the 
SCIENTIFIC AMERICAN SUPPLEMENT, twenty-six numbers, 
January—June, 1876, has been bound in paper covers, and 
may be had at this office and at news stores throughout the 
country, price $2.50. Sent by mail to any address. 

Ce oe 
INVENTORS MISJUDGED, 

The inventors of this country owe Hon. J. H. Bagley, of 
New York, a debt of gratitude for a very excellent speech, 
recently made by him in the House of Representatives, in 
their behalf and that of the Patent Office. A defense of a class 
and an institution to which the United States owes so large 
a proportion of its material prosperity might well have been 
looked upon asa superfluity ; but Mr. Bagley on one hand 
has discerned that, among certain people, inventors, through 
no fault of theirs, or rather through their misfortunes, are 
receiving unmerited odium ; and on the other, heis aware of 
thefalse economy which, for the purpose of making political 
capital, has induced some of our lawmakers to contemplate 
crippling the resources of the Patent Office. The speech in 
cludes careful research, showing the self-supporting nature 
of this branch of government service, and the advantages 
which it has secured, and besides pays a noble tribute to the 
class for whom the Patent Office is mainly intended, and 
by whom it is solely maintained. There are a few points 
in the discourse which Mr. Bagley touched lightly upon, but 
which deserve more extended remark. We note that he 
specifies the grangers aS being among those most strongly 
prejudiced against inventors, who, as they imagine, by secur- 
ing patents, act in direct opposition to public interest, and 
engender monopolies. If such a notion is prevalent, it is, to 
say the least, an ignorant one ; for without the labor of the 
inventors, it may well be asked, what would that of modern 
agriculturists be? If any Western farmer, who is now com- 
placently surveying his hundreds of broad acres of waving 
grain, and reckoning the profits of his crop, were informed 
that his harvest had to be gathered with scythe and sickle, 
without doubt he would protest that such would be impos- 
sible, and that all his gains would be swallowed in lost time 
and injured over-ripe crops. Doubtless he would admit 
that his reapers and mowers, not to say the machines he 
used for planting and plowing and cultivating, are worth in 
direct saving a good round sum. If every granger who 
objects to patents will make a calculation of this kind 
for his individual case, and then multiply it by the num- 
ber of those who use improved machinery, he will 
find that the value of the inventor’s work for a single 
season’s crop probably approaches, if it does not exceed, 
every cent the inventors have ever earned. He will also 
discover that the profits are directly turned into the pockets 
of his class in sucha proportion that the inventor’s gains are 
utterly infinitesimal; and if he will look into the future, and 
consider that these profits will accrue to his posterity for 
ever, while the returns of the inventor cease, certainly 
within half a century, perhaps he will see how little basis 
there is for charges of monopoly and extortion, so freely 
hurled at men because they ask an absurdly meager return 
for the benefits they give. 

There is another point, based on sound truth; and it is, 
in a very great number of cases, the inventors are not those 
who reap the chief reward. There are plenty of wideawake 
sharp people, who know a good thing when they see it, and 
are ready to snap at it, with cash in hand. These are con- 
stantly on the watch for new inventions; and during the 
period, when the inventor has secured his patent and is look- 
ing about to see how best to realize returns, they’ are down 
upon him like hawks If, as is too frequently the case, the 
inventor is in financial straits, the offer of cash for an idea 
of which he, least of all, correctly knows the value is gen- 
erally a potent temptation. The patent is assigned for a 
song ; Smith’s device becomes famous, but Smith gets no 
profits. Brown, who has purchased it, revels in a plethoric 
bank account, while Smith gets empty fame diluted with 
abuse as a monopolist. If Brown happens to be dishonest, 
and, with Smith’s idea as a basis, swindles—and farmers and 
agricultural implements are peculiarly favored as object and 
means in this regard—Smith shoulders the odium. No one 
thinks of denouncing the mere agent; it is the inventor and 
the grinding patent system that are blindly vituperated. 
Of course inventors have a right to sell their property to 
whom and for what they choose; but,as Mr. Bagley, with 
much truth, suggests, if they would be more persistent in 
introducing their devices into public use themselves, they 
would obtain much more sympathy and much greater pro- 
fits. 

Much, however, of the opposition to inventors and their 
patented devices arises from the misconceived idea that 
the patent laws are intended solely for the benefit of inven- 
tors. Now, as we have repeatedly explained, such is not 
the case. True, they hold out an inducement which has for 
its object to make people invent; but that inducement is a 
monopoly closely limited in point of time, and during the 
existence of which the inventor developes his idea. Con- 
sequently, at the end of the protected period, the invention 
becomes public property in its improved and not in its 
crude form. Therefore it is obvious that to denounce the 
patent system is merely to denounce that which insures 
great benefits to every one, at an absurdly small cost. As 
for the means whereby the patent laws are enforced, the 
fact is undeniable that, in this sad period of official corrup- 
tion, the Patent Office stands forth pure and unblemished. 
Instead of its appropriations being exceeded, as is the case 
in some departments of the government, it has a balance 
of nearly $900,000 to its credit in the United States Treas- 
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ury. Its expenses last year were $459,730 for salaries, 
and $63,216 for miscellaneous matters; and seven and a half 
times more work was done than in 1865. Had the salary 
and expense account kept pace with the work, the expense 
in 1865 would have been over $2,000,000. 
rt 0 
A DANGEROUS NEIGHBOR. 

Mr. Hardenbergh, of New Jersey, has recently introduced a 
resolution into the House of Representatives to remove the 
powder magazine, now located on Ellis Island in New York 
Harbor, on the ground that an explosion of the powder there 
stored would destroy or seriously damage an immense num- 
ber of buildings in New York and Jersey City. Ellis Island 
is used as a storehouse for powder for vessels of war, and no 
ship is allowed to come upto the navy yard untiithe contents 
of her magazine have there been discharged. At the pres- 
ent time about one hundred and thirty tuns of powder are 
stored on the island, some of which is old and not up to the 
full standard of strength. 

Authorities differ greatly as to the elastic force exerted by 
powder at the moment of its explosion. Robin estimates it 
at 1,000 times the pressure of the atmosphere, or 15,000 Ibs. 
persquareinch. Rumford, on the other hand, placed it as 
high as 54-470 times atmospheric pressure. Other experi- 
menters vary between these extremes. We take, as our pres- 
ent rough calculation, Robin’s estimate, because of the possi- 
ble deterioration of the powder; 130 tuns of the explosive 
occupies about 4,900 eubic feet, or would form a pile of 17 
feet cube. On each square inch of surface of atmosphere 
bounding this mass, supposing the latter to be suddenly ren- 
dered gaseous, there would therefore be, as above noted, a 
pressure of 15,000 lbs.,or a total pressure of nearly 4,000,000, - 
000 lbs. As the vibrations due to this sudden pressure ra- 
diate equally in all directions, like those of light and heat, 
it necessarily follows that the intensity of the force dimin- 
ished in proportion as the circle of its radiation increases in 
diameter. Taking the direct distance from Ellis Island to 
New York city as one mile, an explosion on the former, by 
the time it reached the nearest walls, would be distributed 
over 172,846,080 square feet of surface, and therefore the 
mechanical effect of the shock on the houses first attained 
would be some 22 lbs. to the square foot of surface. This 
is equivalent to the wind pressure of a heavy storm travel- 
ing at the rate of 65 miles per hour ; but in lieu of being a con- 
tinuous blast,as in the case of a tornado,there would be a sud- 
den shock, due to the condensation of the wave of air gen- 
erated in the explosion, followed by a reflex and weaker 
shock due to the rarefaction of the wave, followed by other 
and shorter vibrations. The result, therefore, would be a 
jar like that of an earthquake. 

Such would be the probable effect did the whole quantity 
of powder, as above stated, explode at once; but this is not 
at all likely. Confined as the explosive is in barrels and 
copper tanks, the blowing-up of afew receptacles would 
scatter others, and these would either be thrown into the wa- 
ter, as the island is quite small, or might be exploded sepa- 
rately, thus producing a series of light and inconsiderable 
shocks. 

Reducing the result first quoted one half,to allow for pow- 
der scattered and unexploded, we still have a mechanical ef- 
fect of 111bs. to the foot on buildings a mile distant, equiva- 
lent to the simultaneous explosion of 65 tuns of powder. 
That amount is very nearly the same as blew up at Er- 
ith, near London, England, in 1864, the effects of which 
were at the time carefully noted ; so that from the record of 
these we can obtain an approximate idea of the results in 
the vicinityof New York. A circle swept from Ellis Island 
with the radiusof one mile includes only a small part of 
Jersey City, and an even less area of New York; the first 
and most disastrous effects would therefore be felt by the 
shipping in the harbor, and probably few buildings would be 
left standing in the included city portions. The mechanical 
intensity of the shock varying inversely as the square of 
the distance from the center, it follows that, by the time the 
concussion reached the City Hall in New York, its force 
would be reduced to less than 8 lbs. per square foot of+sur- 
face. This would be sufficient to overthrow steeples and 
probably allof the exceptionally high buildings included in 
the area, Atacorresponding distance from the Erith ex- 
plosion, the earth heaved and trembled,ymen were thrown vi- 
olently out of bed, not a door nor a pane of glass was left 
whole, and walls were cracked and shaken. Even the more 
substantial buildings in lower New York would also be bad- 
ly jarred, owing to the duration of the shock, which, despite 
its comparatively low pressure, would be (because of the quan- 
tity of powder) of long duration. In general, it may be con- 
cludéd that a complete rebuilding of all New York below 
the City Hall would become necessary, 

At four miles, windows and doors would be smashed, ceil- 
ings thrown down, and weak structures injured. The con- 
cussion would be violently felt as far up the Hudson as Tar- 
rytown, and the report would be heard at Poughkeepsie, and 
possibly at Philadelphia. The report of the Erith explosion 
was heard 94 miles away, a greater distance than that which 
separates New York from the Centennial buildings. Every 
church within a radius of 25 miles of Ellis Island would 
suffer from cracked walls and windows; and if the disaster 
occurred at night, every gaslight in the cities of New York, 
Jersey City, and Brooklyn would be extinguished. 

The loss of life due to falling buildings would probably 
be great. People in the streets in the lower part of the city 
would be thrown down, and many probably rendered deaf. 
Far less extensive explosions have overthrown horses. and 
ripped off their shoes, a curious result of the inertia due to 
the differing specific gravities of the animal and the metal. 
It is likely that not a bird within fifteen miles radius would 


survive. The iron water mainsin the part of the city be- 
low the City Hall would also beruptured, as that effect has 
followed less extensive explosions. 

These results are based on merely theoretical considera- 
tions, and on the presumption that a simultaneous explosion 
of 65 tuns at least would occur. They are of course subject 
to modifications of circumstances, but are not without the 
limits of possibility. Thus they will suffice to show the er- 
ror of allowing so large a quantity of gunpowder to be stored 
so near to a populous district. If some magazine reasonably 
near the navy yard is of paramount necessity, there are 
other situations in the lower part of New York Bay which 
might be used without incurring anything like the danger; 
and the peril might still further be lessened by dividing the 


amount stored,and isolating the portions so that the blowing- 
up of one part could not determine the explosion of the rest. 


or 
THE CENTENNIAL EXPOSITION. 


Unless the reader is specially interested in agricultural 
matters, and therefore has an object in deferring visiting the 
Centennial until the autumn, when the displays of live 
stock and fall products will take place, we advise him to 
make his pilgrimage to Philadelphia now. Nearly every- 
thing is in order, and the finishing touches are being pushed 
forward with great rapidity. No such crowds are present 
at this time as will be toward the close of the six months; 
and when the magnificent distance, which is to be traversed 
merely to pass through the various aisles and from building 
to building, some twenty-five miles in all, is realized, it will 
be perceived that sight seeing on such a gigantic scale dur- 
ing hot weather will savor strongly of hard work. To 


those who are able to spend some time in Philadelphia and 
so view the Exposition leisurely, the heated term will be of 
minor inconvenience; but others, whose holiday is limited, 
will find their enjoyment greatly increased if they will take 
advantage of the moderate weather of the present month. 

For the benefit of the latter, a few hints as to how best to 
see the display in the shortest time may prove serviceable. 
The mistake of most people is trying to see too much in too 
short a time; and this is attended with very disagreeable re- 
sults. When the mind is on the stretch, the body is 
not nearly so sensitive to fatigue; and consequently the visi- 
tor may never feel that he has overtaxed himself until af- 
ter the day’s work is over, when he will be admonished of 
the fact by illness, which may incapacitate him for the fol- 
lowing day: a serious matter when one’s time is limited. 
Still it is by no means impossible to get a good general idea 
of the show in two or three days ; and this period, we have 
no doubt, will comprise all that can be afforded by the ma- 
jority of people coming from a distance to Philadelphia. 

As every visitor will naturally prefer to plan his own 
visit, it is superfluous to offer suggestions for a programme 
here. Still, we may point out that to hurry is but to waste 
time, and that the few days will be most agreeably spent if 
the first be quietly devoted to such parts of the Exposition 
as it is intended to study, while the mind is fresh and 
unwearied. Then the subsequent observation of objects to 
which no particular thought is given becomes a kind of re- 
laxation. It will save much time to procure a good map, 
giving the names of localities. 


THE WOMAN’S PAVILION. 


Perhaps the most interesting object—if we may be so un- 
gallant as to use the word—in the woman’s edifice is the 
lady engineer. We do not recollect ever having seen a 
woman manage a steam engine before ; but if Miss Allison 
may be taken as an example, there is no doubt but that the 
fair sex is quite competent for the duty. In fact, the lady 
herself suggests very truly that there is a good field for 
woman’s work in taking charge of the thousands of small 
motors used in minor manufacturing operation. She thinks 
that an engine is not half so hard to manage as a baby, and 
most, of her sex at least, will agree with her. Miss Allison 
has regularly studied engineering and science, and runs the 
machine entrusted to her in a manner which elicits general 
admiration. We wish we could speak as highly of the rest 
of the woman’s display in general ; but it must be considered, 
as a whole, to be disappointing. Still, there are many 
excellent articles in it which will well repay a visit to the 
building. Queen Victoria sends a beautifully spun napkin, 
her own work, and some spirited etchings which give some 
pleasant glimpses of home life in the royal family. The 
English princesses contribute some really fine specimens of 
embroidery. This handiwork of royal fingers silently 
preaches a lesson of industry which, to judge from the con- 
versation of those who gather about the cases, is invariably 
heeded. No doubt, however, her Majesty would find a 
world of amusement, could she overhear, as we did, certain 
naive remarks of the rural damsels, whose impression ap- 
pears to be that queens do nothing but wear gold crowns 
and sit on thrones. 

If we were asked as to the prevailing characteristic in all 
the woman’s work exhibited, we should unhesitatingly say: 
patience. And that quality is shown in as high a degree in 
the embroideries and, to the masculine mind, incomprehensi- 
bly intricate patchwork as in the elaborate productions of 
the Japanese artists in the celebrated collection of bronzes, 
in the Main Building. If patience always yielded beauty, 
then our woman’s work would be transcendent. But it does 
not; and therefore while we may recognize the deft perse- 
vering fingers, in the innumerable worsted pictures, hair 
chains, feather and shell ornaments, and marvelous pieces 
of knitting, let us not be asked to call them beautiful. We 
will make one exception (we dare say there are others which 
we do not recall) of a quilt: a wonderful quilt, intricate and 
yet artistic. Fifteen hundred rosebuds, in each of which 
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there are nine hundred stitches, are embroidered on white 
and rose-colored satin. No wonder ittook eighteen months 
to complete. 

Leaving out fancy work, woman’s labor is but poorly re- 
presented. There are few inventions, where there might be 
many. We notice some dish washers and a life-preserving 
mattress, which, it is said, is to be officially tested, and there 
is a fine collection of medicines prepared and put up by fair 
hands. The best woman’s work is in the other buildings, 
and those who are inclined to belittle her part in industrial 
labor may see the evidences of her skill in the superb col- 
oring of the famous Doulton pottery and in the wonderful 
Gobelin tapestry—there is one gem of this needle work in 
the Art Gallery, which only near iospection distinguishes 
from a painting; in the intricate meshes of the Belgian point 
lace, in the nice shading and coloring of the German cotton 
velvets, in the manufacture of the delicate Swedish silver 
work, in the Italian mosaics, in the decoration of the fragile 
Bohemian glass. And this is only the beginning. In Agri- 
cultural Hall are wines of all kinds prepared by woman, in 
Memorial Hall her finest works of pictorial art are displayed; 
and in among the buzzing machinery, she is tending looms 
spinning raw silk into thread, making and putting together 
the intricate mechanism of watches, and converting coarse 
leather and cloth into the daintiest of shoes. The severest 
criticism that can be made on the Woman’s Pavilion is that 
its contents show woman’s amusements, not her work. 


THE BOATS. 


The Exposition is notably rich in nautical objects, and in 
modelsespecially. Every class of vessel can be found, from 
the full-rigged sloop of war, in the navy department, down 
to the fishing smacks, which Massachusetts contributes in a 
collection of probably five hundred. There is a model of 
the old frigate Constitution, and of a lightship, the latter 
complete in every part. An ingenious Yankee has rigged a 
chicken bone with a set of sails, and only close inspection 
shows the curious conceit. The famous Merriman dress, in 
which Captain Boyton swam the English channel, is also ex- 
hibited. Foreign visitors are displaying much interest in 
the ice yacht, a superb full-rigged specimen of that vessel, 
with her sails set, being prominently located in 


MACHINERY HALL. 


In this building, work has rapidly been carried forward. 
The immense Krupp 61-tun gun is now in position, and 
several industrial operations, intended to be exhibited in 
progress, are fairly under way. In the French section, a 
toilet soap manufactory is in full blast; near by, an immense 
press is striking off American flags on continuous webs of 
cloth; an india rubber factory prepares and purifies the 
crude material. A set of workmen are busily engaged 
in making cocoanut sugarplums. Two paper mills are also 
hard at work ; the Coventry silk loom is weaving silk book- 
marks in wonderful rapidity ; and the great Walter press, at 
certain hours, strikes off its thousands of the New York 
Times 

THE ORIENTAL CAFES 

have recently all opened, and are by no means the least in- 
teresting part of the general display. One is Turkish, and 
all its attendants are genuine Mohamedans. Here one may 
have delicious coffee made in the Turkish fashion (that is, ina 
kind of paste with water, and boiled thick), rose conserves, 
any number of curious sirups, and real Turkish tobacco in 
a real Turkish pipe. Prices are cheap; for $1, a taste of 
almost all the Turkish delicacies can be had. The Tunis 
café is conducted on curious principles. It involves a touch 
of the harem. It is not so large as the Turkish building, 
nor so ornate in its style. An individual, posted outside the 
door after the fashion of itinerant showman, yells at you 
to enter. You pay 25 cents to a person supposed to be an 
Arab, although he looks more like a German, and are served 
with a cup of muddy coffee, and permitted to stare at 
five musicians. One torments a venerable violin, another 
bangs a pair of cymbals, the third has a nondescript instru- 
ment resembling a lute, and the remainder, a woman and a 
small boy, drum with their fingers on kettledrums. The 
music is painful to an advanced degree ; and the woman oc- 
casionally intensifies the discomfort of the deluded visitor 
by dancing, if a variety of postures deserves that title. Al- 
together the show is not uninteresting; but one experience 
will probably satisfy the most curious of visitors. 

Another curious building is devoted to the sale of Hun- 
garian wine. The attendants are dressed in the national 
Magyar costume. Wines of excellent quality may be 
tasted in moderation, at quite low prices. 


THE AQUARIA, 


Professor Frederick Mather is busily preparing the aqua- 
ria in Agricultural Hall. The display is to be made in thirty- 
five large tanks, one of which is 23 feet long by 7 wide, 
and 4 feet deep. The collection is not yet complete, but will 
be in a short time. The British Commission has despatched 
a large tank to Bermuda, to obtain angel sharks and other 
curious fish. Later in the season, when trout and salmon 
begin to spawn, the. hatching process will be illustrated. 
Several specimen of forcing apparatus are already on exhi- 
bition. There is a tank filled with terrapin; and in one aqua- 
rium are gathered hundreds of small specimens of Califor 
nia salmon, which have been artificially hatched. Weshall 
allude to this very interesting portion of the Exposition in 
detail hereafter. 

a0 6 

THE most active prolongers of youth are wholesome food, 
pure air, regular habits, and plenty of exercise for both 
mind and body. With these, added to a contented disposi- 
; tion and a good temper, Father Time may be long defied. 
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MECHANICAL HORSE GROOMING. 

The benefits of machine grooming are twofold: first tho 
removal of dirt, and, second, the keeping the pores of the 
skinopen. The former only deals with the hair, giving to 
the animal a clean, shining coat; the latter promotes the 
health, thereby enabling horses to do more work, and milch 
cows to yield a larger quantity of finer milk. In both cases 
the difference is: more in favor of machine grooming than 
some may perhaps imagine. Under a general practice of 
machine grooming, there would be less scurf and dirt to re- 
move, so that the work would be done in half the time. 

The engraving represents the groomer, invented by 
Messrs. Newton, of High Holborn, London, England. The 
winchhandle projects froma fly wheel,around 
the periphery of which an endless gut band 
passes over a small pulley below. The fra- 
ming of the machine is bolted to the floor. 
‘The three arms shown at different angles are 
tubes, each having a rotary spindle in it. 
These are connected to the spindle of the 
pulley already referred to by miter gear at 
each articulation, of a circular instead of a 
conical form, so that the spindles are actua- 
ted, whether at an angle or in a straight line. 
Th2 brush is on the end of the spindle in the 
tube arm, held in the hand of the operator. 
The weight, with cord over the pulley, coun- 
terbalances the arms, thereby relieving the 
hand of the operator. The three arms bend 
in any direction; and by connection with the 
spindle of the pulley, they have also a rotary 
motion, enabling the operator to apply the 
brush to every part of the body, as back, bel- 
ly, sides, and out and inside of the legs, and 
so forth, When the operator, holding the 
brush, turns the spindle of the pulley- in the 
direction in which it is rotating, itis in favor 
of the person at the winch; but when he turns it the opposite 
way,it is the reverse. The machine is not more difficult to 
work than a chaff cutter, turnip pulper, or cake breaker. 
The brush may be taken off, and a polisher, consisting of 
acylinderaboutthe same size as the brush, composed of 
disks of thick felt material, put on. 


8 
IMPROVED BARN DOOR FASTENING. 

We illustrate herewith a simple device for holding barn 
doors open. It works automatically, is composed of but two 
castings, has no springs, and, in short, is decidedly better 
than the hook and staple commonly used for the purpose. 
It consists of a strong hook peculiarly shaped, pivoted in a 
stand, which is attached by screws to the side of the barn. 
When not engaged, the hook stands as shown in the horizon- 
tal view, Fig. 2. The door, in swinging open, first strikes 
the beveled nose, A, pushes it back, and then meets the rear 
curved arm, B. As the latter is carried back, as shown in 
the dotted lines, Fig. 2, the nose, A, is once more carried for- 
ward and caused to engage the edge of the door, as exhibi- 
ted in Fig, 1. There is a stop in the base to prevent the 


hook from swinging back too far to be opened by the 
door. 

Patented through the Scientific American Patent Agency, 
May 2, 1876, by Mr. Perry A. Peer. Agents wanted. For 
particulars address Mr. H. P. Kauffer, Kalamazoo, Mich. 

0 
Cheap Foreign Postage. 

It may not be generally known that American postal eards 
may be sent for an additional one cent stamp to the follow- 
ing countries: Netherlands, Moldavia, Newfoundland, Nor- 
way, Poland, Portugal, Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Austria, Belgium, Denmark, Egypt, 
Germany, Great Britain and Ireland, Greece, Greenland, 
Holland, France, Italy, Turkey, Montenegro, and Wallachia. 


Engravings and Advertising. 

Experience shows that the illustration of inventions by 
engravings is one of the best means ever devised for the in- 
troduction of inventions and the sale of patents. As a means 
for the circulation of such illustrations, nothing can com- 
pare in value with the SCIENTIFIC AMERICAN. Every en- 
graving published therein goes before probably not less than 
one hundred and fifty thousand persons. 

All good business men, before spending their money on 
advertising, are in the habit of inquiring about the charac- 
ter and extent of circulation enjoyed by the journal that so- 
licits their patronage. In thiv respect the publishers of the 


SCIENTIFIC AMERICAN challenge the closest scrutiny; the 
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facts will show that their terms are much lower than those 
of any other journal of the same class in proportion to the 
extent of circulation. 

Parties who desire to have their machines illustrated can 
address the undersigned, who are also prepared to send art- 
ists to make sketches of manufacturing establishments, with 
a view to their publication in the ScIENTIFIC AMERICAN. 
address MUNN & Co., 37 Park Row, New York city. 

Ot 
A NEW STONE LIFTER. 
This is a simple and ingenious device, patented through 


the Scientific American Patent Agency, April 25,'1876, by Mr. 
Sidney E. Shepard, of Mineral Point, Wis. It consists of a 
pair of eccentric lever griping jaws, A, which are pivoted in 
a frame formed of two parts, as shown in the engraving. 
These parts are adjustable along each other, and may be se- 
cured by pins, E, to shift the jaws nearer together or further 
apart in order to adapt them for different sized stones. The 


arms of the jaws are connected by chains to an eye plate, and 
to the latter the hoisting rope is attached. The device will 
prove useful to builders and in stone quarries. 


Another Chinese Giant. 

Land and Water says that the last newspaper from the 
East inform us that a Chinese giant of extraordinary hight 
has been discovered. His name is Chiu ki Tszu; he is near- 
ly 7 feet 4 inches high, and weighs 297 lbs.; he is 37 years 
old, and a native of Shantung Province. He is taller by 24 
inches than Chang, and is believed to be the tallest China- 
man ever on exhibition. He is now on his way to the Cen- 
tennial at Philadelphia, in charge of an Italian showman. 
He was picked ap in Chefoo, where he worked as a cool- 
ie, and has an enormous appetite. On his way down to 
Hong Kong he was allowed fourteen bowls of rice and veg- 
etables to each meal, and he ate it all without complaining. 

See dn Bi 

PROFESSOR E. T. Quimby, of Dartmouth College, N. H., 

writes to state that J. D. L.’s solution of the Pythagorean 


It will be seen that persons can communicate with their | problem was published more than 25 years ago, in Professor 


friends in many parts of the world for two cents. 


Alpheus Crosby’s work on geometry. 
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Exhibition of the Applications of Eleetricity. 

The exhibition is to take place in the Palais de l’ Industrie 
in the Champs Elysées, and is announced to open on the 14th 
of July, and to close at the end of November. As in the case 
of the Maritime Exhibition held last year, and of that of 
Brussels, which is to openin June, exhibitors will have to 
pay for the space they occupy. The amount of interest which 
will be excited by such an exhibition may be best estimated 
by reference to the subjects of the eighteen groups which 
form the programme. The first group is retrospective, in- 
cluding as far as possible the apparatus of all the early dis- 
coverers. The second is devoted to laboratory apparatus, and 
static and dynamic electricity. The third group includes bat- 
teries, piles, and generators of all kinds. The 
fourth is devoted to electro-magnetism and its 
converse. The fifth group comprises the en- 
tire field of electric telegraphy. Others are 
devoted to electric horology, to the applica- 
tidhs of electricity to railway trains, signals, 
etc.; to electric motors of all kinds ; electric 
lighting, with its applications to photogra- 
phy; electro-chemistry, electro-metallurgy, 
synthesis, and analysis ; electro-galvanic ap- 
plications to the fine arts ; electrotypy and 
electro-engraving ; medical electricity ; light- 
ning conductors, and other apparatus con- 
nected with atmospheric electricity ; the ap- 
plications of electricity to military and naval 
purposes ; electric toys and curiosities ; and 
lastly, a collection of all the works that can 
be obtained upon electricity and its applica- 
tions, whether French or foreign, with an an- 
alytical catalogue. The subject is a large 
one, and capable of interesting illustrations. 

The proposal has been supported by the 
government; and the letters of the ministers 
of war, of the marine, finance, public instruc- 
tion, and public works have recently appeared in print: The 
ministers of war and of the marine have authorized the offi- 
cers of the army and navy to lend their aid, and have them- 
selves named several officers of both services, and the other 
ministers have offered similar assistance. 

Comte Hallez d’Arros, with whom the scheme originated, 
has formed a numerous and powerful committee of organiza- 
tion, including many of the best known men of science, en- 
gineers, and others in France, for instance MM. Edmond Bec- 
quérel, Bréguet, Dalloz, Dumoulin, De la Gournerie, Drs. 
Lionville, Lceury, Marié-Davy, Tessie du Motay, a large pro- 
portion of the members being engaged in the practical appli- 
cations of electricity. 

Sion di tL in 
A SIMPLE KEROSENE-TESTING DEVICE. 

Mr. H. E. Mead, of New York city, contributes the an 
nexed illustration of a simple method, devised by himself, for 
testing kerosene oil with such ordinary appliances as are 
sure to exist in or about every dwelling. The extensive use 
of kerosene makes it important that people should under- 
stand how to avoid the numerous dangerous compounds sold 
as illuminating oils under high-sounding names. 

This apparatus consists of acommon tin pan of water, set 
upon bricks at a sufficient hight to allow of a lighted lamp 
being inserted beneath. In the pan is floated a patty pan con- 


taining a tablespoonful or two of the oil to be tested. A 
thermometer is also placed in the water. The indications of 
this instrument are noted as the water becomes gradually 
heated by the lamp, and from time to time an ignited match 
is applied to the oil. It is safe to advise the prompt throw- 
ing of the entire supply of oil into the sink in case a flash 
occurs below 100°. It is as dangerous as gunpowder. It is 
also a safe rule not to purchase oil which flashes below 110°; 
and it should be further understood that the greater the heat 
the material will endure without flashing, above 110°, the 


greater is the propértional increase in its safety. 
rt te 


NEWSPAPER and other publishers will be supplied with 
electrotypes of the Centennial Buildings and most of the 
other engravings which appear in the SCIENTIFIC AMERICAN 
and SUPPLEMENT, on very cheap terms. For prices address 
the publishers, and indicate at the same time what engrav- 
ings are desired, and the date of the issue in which they 
appeared. 
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NEW SMOKE-BURNING GRATE. 

M. Jordan, of Augsburg, Germany, has recently devised 
the new smoke-burning grate illustrated in the annexed en- 
graving. Instead of placing fresh coal directly on the fire, 
itis shoveled upon an exterior plate, a, in order that it may 
previously undergo a kind of dry distillation. From the 
plate, a, the fuel passes to a front grate, b, the inner part of 
which is inclined at an angle of 20°. From db the coal falls 


upon another plate, c, situated on a level with the main 
grate, and being inclined rearwardly upward at an angle of 
is 


7°. The aperture between the front grate and plate, c, 
closed by hinged doors, which are pre- 
served from over-heating by the un- 
consumed fuel in their rear, so that 
they may be easily opened and closed 
by hand. 

In its journey from plate, a, to plate, 
c, the fuel disengages the greater part 
of its gaseous elements; and the latter, 
mixed with the air which penetrates 
the front grate, b, pass to the flame in 
the main grate, /, and are there com- 
pletely consumed. The management 


make researches on the causes of sleep and the action of sub- 
stances which favor or hinder the same. One curious result 
noted is that all the minor emotions translate themselves in- 
to modification of the state of the blood vessels. The mere 
entry of a person, interesting to the individual whose arm 
was being experimented upon, produced a diminution of vo- 
lume in the member of from 0°25 to 0°75 cubic inch. The 
work of the brain, during the solution of any difficult pro- 
blem, is said also to be always accompanied by a contraction 
of the vessels, proportionate to the effort of thought and to 
the cerebral activity. Dr. Mosso, says our contemporary, 


of the main grate is effected through 
the doors, d, but one of which is 
opened at a time, so as not to cool the 
fire. The apparatusis said to be easily 
worked, and the fireman is not subject- 
ed tothe radiant heat from the fur- 
nace. 

—_—_—_———_—-F- <P oo 

Roquefort Cheese. 

Probably few of our readers know 
what this very odorous cheese is made 
from. Its consumption has lately in- 
creased, says the London Grocer, inan 
enormous propértion. China itself, it 
appears, comes in for no mean part in 
consumption. France, of course, eats 
more Roquefort than any other nation ; 
and England is acquiring a taste for it. 
The ewe’s milk, from which it is made, 
is carefully preserved for the special 
manufacturing of Roquefort; 250,000 
ewes furnish this milk, which is poured 
into large earthen basins, and slightly 
heated ; it is then placed in molds un- 
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der aslice of decayed bread, which pro- 

motes the formation of greenish tints ; 

after which the cheeses are salted and piled up in cellars, 
where they are left for several months before they are edi- 
ble; and even then it takes the American people some time 
to acquire the tuste necessary for their proper appreciation. 

—_—_—-———2-+ 6 
THE PLETHYSMOGRAPH. 

Dr. A. Mosso, of Turin, says La Nature, from which we 
extract the annexed engraving, has devised a new method 
for measuring the movements of the blood vessels, which is 
destined to acquire very extended usage in physiological in- 
vestigation and in clinical medicine. It consists in encircling 
with a rubber ring, A, any member of the body, as for in- 
stance the forearm, and inserting it in a glass cylinder, B, 
which is filled with tepid water. By means of a special ap- 
paratus is measured the quantity of water admit- 
ted or expelled through the opening, F, in said ey- 
linder, by the contraction or dilation of the volume 
of the member. The cylinder rests on a plank, 
E, which is suspended by cords from the ceiling 
so as to prevent the involuntary movements of the 
body causing any motion of the arm in its recepta- 
cle. 

In order to measure the water, the opening, F, 
communicates by a pipe with glass tube, G, which, 
bent at right angles, descends tothe level, ab. A 
small test tube, M, suitably graduated, is suspend- 
ed from a double pulley, L, and is equilibrated by 
the counterweight, N, to which is attached a pen 
which marks on an endless band of paper (not 
shown), caused to unroll before it by clockwork or 
other suitable mechanism. The test tube is so 
suspended that the pipe, G, is exactly in its axis. 
Supposing now thatthe vase, P, placed below the 
test tube, is filled with water, and that the vessels 
of the forearm dilate, increasing the volume of 
the member, a proportional quantity of water will 
then be expelled from cylinder, B, and will pass 
into the test tube, M. The latter will then sink 
in the vase beneath, and so will displace, in its 
turn, a quantity of liquid exactly equal to that 
which it has received. The counterweight, N, 
will of course rise, and obviously a contraction in 
volume of the arm will produce just the reverse 
result. In order that the pressure in the cylinder, 
B, may be constant, it is necessary that the water 
level in Msfall always bein the plane, ab, of the 
liquid in the vase, P, To avoid displacements of 
these levels, a mixtureof alcohol and water, of less density 
than water alone, is used in the vase. With this precaution 
the test tube may fill and empty, rise and descend, without 
its variation in weight causing any disturbance of the levels, 
the cylinder pressure thus remaining invariable. 

By using two plethysmographs, Dr. Mosso has obtained 
pen traces representing the varying volumes of the forearms, 
the pulse of the carotid, and, in general, valuable physiolo- 
gical data leading to the demonstration of the most impor- 
tant phenomena of the blood vessels. He has been able to 
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has opened a new field in experimental therapeutics, in giving 
us a most convenient method for studying the direct action 
of remedies on the human economy. 
1 0 
Home-Made Cherry Brandy. 

As the cherry season is now at hand, the following descrip- 
tion, from the British Trade Journal, of how Swiss peasants 
make cherry brandy will doubtless prove interesting to 
those possessing large quantities of the fruit and desiring a 
possibly profitable utilization for a portion of their crop. 
The soft red-stalked black cherries are principally used,, 
and are gathered as soon as they are ripe. They are 
preserved in open barrels during fermentation, when the 
fermenting cherries rise just to the top and form a com- 
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paratively thick covering over the cherry liquor: as soon 
as fermentation has ceased, they sink again to the bottom, 
and are entirely covered by the liquor. The carbonic acid 
gas usually escapes with violent precipitation. When the 
weather is warm, this stormy flight ceases after a few days, 
but only very gradually; and then, if the manufacturer does 
not wish to enter into the process of distillation immediate- 
ly, the cask is hermetically closed. As a rule, distillation 
is postponed to the winter, not, however, for want of time, 
but principally because in the meanwhile the cherry brandy 
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acquires a bitter taste, which is the result of the fermenta- 
tion of the kernels of the cherry stones. This bitter taste is 
considered of such importance that in some places the cher- 
ry stones are specially taken out and pressed, and the results 
are then infused into the pure liquor. 

Distillation among the peasants is effected by means of 
copper kettles, which have big hollow handles and one or 
two vapor-diverting pipes. The kettles, in consequence of the 
rise of the fermenting product, are rneve quite filled. They 
are very Slowly heated, as their contents easily catch fire, 
and the brandy possesses the best taste when it has been grad 
ually drawn off at a medium temperature 
This processin the preparation of the 
kirschwasser, as it is called, is managed 
by professional distillers. The cooling 
apparatus is generally nothing more than 
a stone or wooden reservoir into which 
the icy waters of a spring continually 
flow, and through which run one or 
more pipes (communicating with the 
still) in an oblique direction from top 
to bottom. Great care is taken that the 
distilled liquor is well cooled, as other- 
wiseits quality very perceptibly suffers. 
That portion which runs over—the so- 
called precipitate—is carefully collected 
and poured back into the kettle in order 
to prevent the ether, of which it is part- 
ly composed, from concentrating in any 
one portion of the cherry brandy before 
the entire mass is properly boiled: per- 
haps also to prevent the cherry brandy 
from accumulating verdigris. When, 
towards the end of the process, the fluid 
is not found to possess the necessary 
strength—a statu quo which practised 
distillers can easily detect by the man- 
ner in which the atmospheric bubbles 
rise to the top when shaken—it is spe- 
cially drawn off and mixed with the 
next cask. In large distilleries the pro- 
cess is conducted by steam. 

a ie 
Setting Flower Cuttings, 

A practical florist gives the following 
directions for setting cuttings: A healthy 
plant should be selected, and strong- 
looking woody pieces cut off: these, 
with a blossom on the end, rarely fail. 
Trim off the large leaves and put them in water fora few 
hours or a day. Cuttings of ivy (tratescantia), wandering 
jew, canary bird flower (tropewolum peregrinum), and olean 
der, should be started in water and kept in water, jn the 
shade, until a little root appears. Each cutting should have 
a good sized pot, or several cuttings can be put in a wooden 
box. The best soil for amateurs to use is half good earth 
and half white sand, well mixed ; water well and keep in the 
shade, but not in damp, until the cuttings have taken, then 
give fullsun. Transplanting geraniums requires skill. An 
amateur should use pots and keep the geraniums in them, 
sinking the pots in summer; and if the earth is not rich, they 
can be watered with fertilizers in winter. A five inch pot 
will do for a geranium for a year. 

Dns 
The Pictet Ice Machine. 

Anhydrous sulphurous a cid, SOx, is liquid un 
der the atmospheric pressure at a temperature of 
14° Fah., and does not give a pressure exceeding 
four atmospheres for a temperature of 95° Fah. 
It’ has no action on metals, or on grease, is not 
combustible, and at the same time is not expensive. 
A new ice machine has been devised by M. Raoul 
Pictet, to produce cold by using anhydrous sul- 
phurous acid. 

The experiment which has given the best re- 
sults, for a type of machine capable of manufac- 
turing 550 Ibs. of ice per hour, may be described 
as follows: 

A tubular cylindrical copper boiler, 6 feet 6% 
inches leng by 134 inches diameter,is traversed lon- 
gitudinally by 150 tubes of 43 inch diameter, which 
are welded at their extremities to each end of the 
boiler or refrigerator. The vessel is placed hori- 
zontally in a large sheet iron vat containing one 
hundred boxes of 5,28, gallons of water. An anti- 
freezing liquid (salt water) is constantly driven 
into the interior of the refrigerator by means of a 
screw. This liquid cools to about 19°5° Fah. for or- 
dinary working, and in returning washes against 
the sides of the box in which is the water to be 
frozen. Inthe reserved space between the refri- 
gerator tubes, the liquid sulphurous acid is eva- 
porated, and its vapors are drawn by a force and 
suction pump, which compresses them in the con- 
denser. This condenser is a tubular boiler identi- 
cal with the refrigerator, with this exception, that 
a current of ordinary water continually passes and repasses 
through the interior of the tubes to carry off the heat pro- 
duced by the change from a gaseous to a liquid state of the 
sulphurous acid by the work of compression. A tube, with 
a stopcock regulated by hand once for all, allows the liquid 
sulphurous acid to return to the refrigerator to be again vo- 
latilized. The anhydrous sulphurous acid has the exception- 
ally advantageous property of being an excellent lubricator, 
so that the solid metallic piston working in the cylinder of 
the forcing pump does not need oiling. Thus introduction 
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of foreign matter into the apparatus becomes impossible. 
The force necessary for manufacturing 550 lbs. of ice per 
hour is at the outside 7 horse power. A temperature of 19°5° 
Fah. in the bath is more than sufficient for obtaining in the 
boxes a rapid and entirely economical freezing. ‘The cost of 
making ice by this process is estimated at $2 per tun. 
+0 
THE CENTENNIAL HORTICULTURAL BUILDING, 

On the front page of this issue we publish an engraving 
of the interior of Horticultural Hall, a building which will 
be, to many visitors, the most attractive section of the Exhi- 
bition. The lightness and airiness of the structure and the 
beauty and variety of its contents, added to the fact that all 
their attractiveness isthe work of Nature, will certainly se- 
cure a large share of the attentionof many visitors. The no- 
ble palms shown in our engraving, are, many of them, new to 
this country ; and there is, in nearly every department of flori- 
culture and arboriculture, a good selection of native and for- 
eign species. One hundred species are forwarded from Ja- 
maica alone, all of them rare and interesting, many of which 
have never been in this country. The ferns indigenous to the 
United States also number one hundred varieties. More- 
over, the following interesting and valuable plants will be 
shown, growing in the soil, and blossoming and bearing 
fruit: Ginger, pimento or allspice, nutmeg, alligator pear, 
bamboo, sarsaparilla, Liberian coffee, yam, cashew nut, lig- 
num vite, teak, Indian or China grass, betel nut, tea. Also, 
specimens of the pawpaw, mammee apple, mango, black 
pepper, indigo, breadfruit, and noseberry. A few beautiful 
specimens of the orchid may also be found in the west wing 
of this building. 

+6. 
Illustrations of the Centennial. 

We give on our front page an elegant illustration of the 
interior of Horticultural Hall, for which we are indebted to 
Harper’s Weekly. We will take this-occasion to say that the 
picture of the Woman’s Pavilion and New Jersey building, 
given in our number for June 3, were also from that jour- 
nal, credit for which was inadvertently omitted at the time 
of publication. The arrangements of the Messrs. Harper for 
the illustration of the Exhibition have‘ been made on a most 
extensive scale, regardless of cost, and the numbers of their 
popular weekly teem with artistic productions of the highest 
merit. 


Correspontlence. 


The Extraction of Gold. 
Tothe Editor of the Scientific American: 


The variety of the elementary bodies found in ores of the 
precious metals renders it extremely difficult to furnish any 
single formula that will in all cases meet the requirement of 
the metallurgist ; but a largeclassof placer gold and aurif- 
erous ores will admit of treatment by the following process, 
which may, by slight alteration, be made to suit others. 

Gold is generally found in Nature accompanied by other 
metals ; and those are often in combination with other ele- 
mentary bodies, such as sulphur and tellurium, in variable 
proportions. These are subject to decomposition by the ac- 
tion of oxygen, or water, or carbon; in the change, sul- 
phuretted hydrogen is generated, and perhaps a union with 
sulphur and carbon is effected. The former is readily ab- 
sorbed by gold, communicating to it a negative quality as 
regards mercury, forming what is called unamalgamable or 
rusty gold. The ordinary amalgamating process takes up a 
large part of the coarse gold. This favorable condition is 
due to its greater specific gravity, which favors superficial 
cleaning by the attrition received, while it presents less 
surface of the gold to chemical action. The finer particles 
escape amalgamation. 

A quantitative analysis of the tailings at any of the quartz 
mills or placer washings will determine the difference of 
the assay valueand the amount obtained by the mills ; and 
the difference between the two estimates will excite some 
surprise. To obviate some of the inconveniences above 
mentioned has long been desirable, and resort has been had 
to other methods of treatment. Smelting, one of the most 
perfect processes for the reduction of metals, is unfortu- 
nately one of the most costly, and therefore cannot be em- 
ployed in case of poor ores. The next in importance is the 
chlorination process, the invention of the celebrated metal- 
lurgist Plattner, of Freiburg, Germany. This process pre- 
sents advantages of economy which have caused it to be 
adopted in California and elsewhere; yet unfortunately it 
entails certain conditions, difficult to comply with in many 
cases, which greatly impairits value. It is necessary that 
the ore should be free from most of the base metals and 
earthy bases. The weak attraction for oxygen and want of 
stability of the former, and the absorption of chlorine by 
the latter, will defeat the object in view. Under the most 
favorable conditions, very great skill and attention are ne- 
cessary to insure success. To avoid the cost of smelting, 
and the restrictions narrowing the sphere of usefulness of 
the chlorination process, the following process has been de- 
vised : 

The auriferous sulphides or fine sulphurets are roasted in 
the ordinary reverberatory or other furnaces, under the 
conditions commonly employed. The sulphurous vapors 
arising are passed through a broad-based chimney, partially 
filled with ore,rock, or coke, of egg size or thereabouts, rest- 
ing upon agrating. A‘small stream of water is introduced 
and allowed to impinge on the top, and will percolate 
through the whole mass. The water arrives at the bottom 
highly charged with sulphurous acid from the ascending 
vapors ; this acid may be converted into sulphuric by the use 


of hyponitric acidin a similarchimney arrangement. After 
roasting, the ore may consist of sulphate, sulphide, and ox- 
ide of iron, copper, etc. If the roasted ore is treated to a 
warm solution of dilute sulphuric acid, as above mentioned, 
there will result the following reaction: FeS + HO, SO; = 
HS+ FeO SO;. The sulphuretted hydrogen passes off as 
vapor ; the iron sulphate and other soluble salts, if present, 
may be leached out. The insoluble salts remaining with 
the gold exert no action in separation by mercury. The ad- 
dition of a little caustic lime at end of the process, excluding 
it as much as possible from atmospheric influence, will give 
rise tothe formation of the hydrated protoxide of iron, a 
powerful deoxidizer, which acts by keeping both mercury 
and gold clean and active. JOHN TUNBRIDGE. 
Newark, N. J. 


+0 
Working Men’s Reading Rooms. 
To the Editor of the Scientific American: 


Iam happy to see that the working men have in youa 
true champion. They are to the country what his staples 
are to the farmer, to be relied on when other things fail ; 
and it is in their behalf that I wish to speak. 

Some time since I saw a reading room for working men 
suggested in your paper, and some of the towns in this vi- 
cinity have established such, to their benefit. Now there are 
many, perhaps hundreds, of working men, especially those 
employed in watch factories and the like, whose occupations 
during the day demand such astrain upon the eyesight that 
reading by lamplight is both difficult and injurious. There 
is also a classof working men whom my plan is more espe- 
cially intended to help, namely, those whose limited educa- 
tion has not given them tastes which are calculated more to 
elevate character than to make money, A mechanic of the 
humbler class spends his life so much among the real, prac 
tical, and prosaic that, unless he has a very spiritual nature, 
he is apt to become coarse in his perceptions; and if he has 
no natural taste for instructive books, he will not be likely 
to acquire one in following his business. In almost every 
town, there are ladies and gentlemen who can spare at least 
one evening in the week, and who have enough literary tal- 
ent to fill an interesting programme for an audience of work- 
ing men, giving readings and addresses, which may be in- 
terspersed with music, thus making a pleasant and profita- 
ble evening for those who otherwise would find time hang 
heavily on their hands. 

Many a workman who has yet to know what it is to re- 
ceive wages that do not necessitate the strictest economy 
feels a pardonable hesitation in taking his family to any kind 
of meeting where broadcloth and velvet abound, and where 
people look askance at his worn clothes and hardened hands; 
but theentertainment I suggest would be his and his alone, 
and he and_his fellow workers could meet thereat without 
restraint. 

This suggestion is respectfully offered, not in opposition 
to that of the SCIENTIFIC AMERICAN, but to meet a want 
which that, in some instances, would not entirely cover. 
These ideas are, of course, subject to modifications; but I 
feel sure that such an institution, organized in any manu- 
facturing town, would not be long in existence without a 
marked change for the better. M. P. P. 

Rockton, 11. 


HOME-MADE PROBABILITIES. 

We are indebted to an old and valued subscriber, Dr. Le- 
vings, of this city, for a suggestion which we think will be 
of much use to farmers. It is a modification of the plan re- 
cently adopted by the New York Tribune, for exhibiting, 
graphically, barometric fluctuations over a given time; and 
its object is to enable every farmer, by the aid of barometer 
and thermometer, to cast up his own weather probabilities. 

A blackboard, say two feet wide by three feet long, is 
preferable, but a barn door will answer. On this is ruled 
the horizontal center line, AB, in the engraving, say in red 
paint; above and below this are ten horizontal divisions, and 


the board is also divided vertically into twenty hour sec- 
tions, numbered to represent the hours as shown. The red 
line marks a barometric hight of 30 inches, and the other 
horizontal lines tenths of inches above and below. It is 
evident that on this the course of barometric variation can 
be indicated by an irregular line. For example, our engrav- 
ing shows that at 12 P. M. the instrument registered 29°82, 
12 hours later it had risen to 29°88, then it declined to 29°84. 
The board thus prepared is hung at any convenient place, 
near the barometer; and at noon or at any other time, who- 
ever may pass it has only to glance at the clock or his watch, 
look at the barometer, and carry on the line to mark the in- 
dication with a bit of chalk. Then in the evening, say, if the 
farmer is desirous of knowing whether the weather will be 
fine on the morrow, he merely glances at the board, and the 
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direction of the line tells the story. Beingonly a chalk mark, 
the line is rubbed out and made over every day. By observ- 
ing the weather following changes of barometer, the farmer 
can soon learn to interpret the indications. As a general 
tule, however, says the Tribune, when the curved line is 
above the line of mean pressure and varies but little, fair 
weather may be relied upon; but if there are sudden and ex- 
cessive fluctuations, a northeasterly storm is likely to fol- 
low. The time of its approach is indicated by the frequency 
of the fluctuations, its violence by the excess of the move- 
ment. When the curve is below the line of mean pressure, 

uncertain weather,mainly from the southward, with in- 
creased temperature, will follow. A descent of the curved 

line from above -to below the line (80) evinces a tendency 

from good to bad weather; while an ascent, from below to 

above it, points as unmistakably to pleasant weather, which 

may, however, not be of long continuance. The diagram is 

the measure for all storms likely to occur. The proportion- 

al distance above and below the central line marks the ex- 

cess of changes. As temperature corresponding to barome- 

tric indications is also an aid to predicting the weather, a 

second board might be constructed to mark changes in the 

thermometer, and hung beside the one already described. 


to 
Solvay’s Ammonia Soda Process. 

This new method of making soda ash from common salt 
seems likely to prove as great a success in practice as it is 
remarkable in theory. In technology revolutions take place 
slowly. Although this process was exhibited at the Vienna 
Exhibition and attracted a great deal of attention there, it 
has been slow in coming into practical use. Professor A.W 
Hofmann did not hesitate then to prophesy for it a brilliant 
future, but some details of the operation were not yet per- 
fect, and, while capitalists hesitated to risk on a thing so 
new, old manufacturers fought it as their direst foe. The 
operation depends on a principle discovered a long time pre- 
vious, namely : that bicarbonate of ammonia is able, under 
certain circumstances, to decompose the much more perma- 
nent compound, chloride of sodium, the result being chlo- 
ride of ammonium and bicarbonate of soda. A patent was 
taken out in 1838, in England, for making soda ash in this 
way, but it seems not to have come into practical use. 

E. Solvay took out several patents abroad, the first being 
in 1863. His method, we understand, as now employed, is 
nearly asfollows: In one tank a saturated solution of com 
mon salt is first prepared, and then slightly diluted with 
water until it stands at 67° or 70°. This solution is then fil- 
tered and run into a second tank, and ammonia gas forced 
up through the brine in small bubbles, which are rapidly 
absorbed. When the brine has become saturated with am 
monia gas and its density falls to 16°, it flows automatically 
into the third tank, first, however, passing through a worm 
placed in cold water to cool it. This third vessel, called the 
absorber, is the most important part of the apparatus, for it 
is here that the carbonic acid is admitted, which seems :t 
first to combine with the ammonia to form a bicarbonate cf 
ammonia, then, gaining fresh power, itattacks the chloride 
of sodium, driving out the acid and combining with the base. 
The operation may be represented thus; (NH,)HCO,+Na 
Cl=NH, Cl+Na HCOs. The absorber is a cylinder 37 to 53 
feet: high, provided with numerous perforated, convexed, 
horizontal partitions, or false bottoms, with teeth-like open- 
ings around the edge. The absorber is filled with liquid and 
carbonic acid forced in at the bottom under 1} to 2 atmos 
pheres of pressure; and ascending, it comes into intimate 
contact with the liquid. The bicarbonate of soda collects 
as acrust on the false bottom. The liquor is frequently 
drawn off, and the absorber filled with water to dissolve the 
soda salt, which can then be evaporated in vacuo and the 
excess of carbonic acid driven off and caught in receivers for 
use a second time. The carbonate of ‘soda resulting from 
calcining this bicarbonate is quite pure if the salt employed 
be pure, and is at all events free from sulphur, an ever- 
present and inavoidable contamination of crude soda ash 
made by the Leblanc process. 

What becomes of the waste products? The chief by-pro- 
duct is, of course, chloride of ammonia, which by treatmert 
with an alkali is decomposed, and the ammonia gas liberated 
for use over and over again. If quicklime be employed to 
decompose the sal ammoniac, the operation is as follows : 
2NH,Cl+Ca 0, HAO=Ca Cla+2NH;s+2H,0. The chloride 
of calcium thus obtained being an article of very little value, 
it is preferable to decompose the sal ammoniac by means of 
caustic magnesia, thus obtaining a chloride of magnesia, 
which can in turn be decomposed very readily by the action 
of steam inte caustic magnesia and hydrochloric acid, the 
latter a valuable commercial article, the former for use again. 

It will be seen that there is no waste, every product being 
utilized ; and the question of practicability rests chiefly on 
the one question: Is bicarbonate of ammonia able to decom- 
pose all, or very nearly all, the chloride of sodium in the 
brine? Ordinarily, no; but under pressure and by a proper 
adjustment of conditions it seems to have become possible, 
else the succegs of the process reported abroad could not 


have been attained. 
et 
Moths. 


This is the period when moths begin to fly, and those who 
have not packed away-winter garments and furs should lose 
no time in doing so. Beat the articles thoroughly, and ex- 
pose them to bright sunlight and air for several, hours. Seal 
them up in tight paper cases, or put them away in close 
trunks, with plenty of gum camphor, pepper, tobacco, chips 
of Russia leather, or cedar dust. 

oe pe ieee eS 

A @oop cheap paint for rough woodwork is made of melt- 
ed pitch 6 lbs,, Jinseed oil 1 pint, brick dust 1 1b, 
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PORCELAIN AND POTTERY. 


LECTURE DELIVERED AT THE STEVENS INSTITUTE OF TECHNOLOGY, BY 
PROFESSOR CHARLES F. CHANDLER, OF COLUMBIA COLLEGE,NEW YORK CITY. 


The object of the present lecture is a brief description of 
the potter’s art in its various branches, Te word pottery, 
which is of Latin origin, is frequently replaced by cera- 
mics, a word derived from the Greek, and having a more 
’ comprehensive meaning. The material used in this art is 
chiefly clay, a hydrated silicate of alumina; and the product 
differs from glass partly in composition and partly in the 
mode of preparation. Glass is readily fusible, and can be 
worked only ina fused condition. Pottery, on the contra- 
ry, receives its final form before the fire is applied, and it is 
then baked only to harden it. 

When the molten mass of the earth became solidified, the 
outer crust was composed chiefly of silicious rocks, such as 
granite. Granite is composed of three different substances : 
quartz, which is almost pure silica ; felspar, a silicate of alu- 
mina and potassa;and mica, a silicate of lime and alumina. 
After a time the high temperature prevailing on the earth’s 
surface decreased, moisture was precipitated, oceans were 
formed. These oceans were acid, containing hydrochloric 
acid, by which the rocky crust was attacked and decomposed. 
The disintegration of the silicious rocks is still going on, 
though only on a much reduced scale, and the products of 
their disintegration maintain the fertility of our soil. 
felspar and mica are thus converted into clay, in which the 
quartz remains imbedded, the whole retaining the original 
shape of the parent granite until it is washed away by the 
action of water. Then the heavier and coarser particles of 
quartz are deposited near by as sand, while the finely sus- 
pended clay is carried to some distance into quiet water, 
where it has leisure to settle. By further chemical action 
the clay may then be cemented together to form slates and 
shales, and the sand to form different kinds of sandstone. 

Clay is fouad nearly everywhere on the surface of the 
earth. It is valuable to uson account of its plasticity, by vir- 
tue of which it may be easily molded, rolled in sheets, and 
worked liked dough, and because it may be baked together 
to form a solid, compact mass. Incits pure state it has the 
disadvantage of shrinking considerably in the baking, and 
other substances must be added to counteract this tendency. 
‘Sometimes the proper mixture is found ready made in Na- 
ture. The purest of all clays is known as kaolin, china clay, 
or porcelain clay. It is indeed perfectly pure and white, and 
was formerly found only inChina. For this reason the ma- 
nufacture of porcelain was so long impossible in Europe. 
Clay containing carbonate of lime is called loam, and, colored 
with oxide of iron, ocher. Other names are potter’s clay, 
brick clay, marl, etc. 

The ware manufactured by the potter varies with the na- 
ture of the clay and of the substances added to it. Wemay 
classify it under the heads of porcelain, stoneware, and earth- 
enware. 

Porcelain is dense, hard, and compact ; it »mits a ringing 
sound on being struck, cannot be scratched, and is more or 
less translucent when held up to the light. When broken, 
the fracture shows no porosity, and it does not cleave to the 
tongue. There are three varieties: the hard or real porce- 
lain, in whichthe glazing is of the same material as the body 
of the ware, differing only in proportions ; the soft or ten- 
der French porcelain formerly made at Sévres, which is not 
a true porcelain but a semi fused glass-like substance ; and 
the English soft porcelain, which is made with the addition 
of phosphate of lime or bone ashes to render it more fusi- 
ble. 

Stoneware, in its more common forms, is dark, more or 
less imperfect, partially fused, and covered witha thin glaze 
The characteristic of earthenware is its porosity ; it is not 
fused at all. 

True porcelain came originally from China and Japan. Its 
manufacture, according to their traditions, extends back to 
the remotest antiquity. It was found there by travelers as 
early as 2,000 years ago. For a time the secret was lost; 
bat about 485 B. C. it was recovered. The first attempt to 
imitate it in Europe was made in 1695, when they succeeded 
in making the tender porcelain at Sévres. In 1703, true 
porcelain was invented in Germany. Béttger, a Berlin apo- 
thecary, somehow acquired the reputation of possessing the 
secret of making gold. So valuable a person could not be 
suffered to remain at large by a needy government, so he was 
kept in confinement and provided with all the materials he 
asked for. His gold making proved a failure, but he suc- 
ceeded in producing a red stoneware having the properties 
of porcelain; and in 1709, when kaolin was found at Schnee- 
berg, he at last produced the true white porcelain and be- 
came the first directorof the works at Meissen. A history 
of the early potters and their hardships would be very inte- 
resting, if the time permitted. Take, as an example, the 
case of the Frenchman Palissy, who had sacrificed all he 
had in his endeavors to make the kind of ware known as 
Saience; und when on the point of succeeding, he made fire- 
wood of his furniture and tore up the floor of his room to 
keep up the heat of his kiln. 

After a time the secret of the art leaked out ; works were 
established in Berlin in 1751,and in Nymphenberg, Bavaria, 
in 1755; and in 1765 they gave up making soft porcelain at 
Sévres, and began the manufacture of the true hard variety. 

If kaolin alone were used, it would shrink considerably in 
the baking, and would furnish a very porous product. To 
prevent excessive shrinkage, quartz is added, while felspar 
is used to fill up the pores. The kaolin is first washed by 
suspending it in water, allowing the coarse particles to settle 
jn the first tank, then drawing off to a second, and so on, 
until the deposit is of the requisite fineness. This process 
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is called elutriation. In the next place, the felspar and 
quartz are calcined, dropped red hot into water to disinte- 
grate them, and passed through a crushing mill. Fineness 
of the product is essential to success. Then all the mate- 
rials are mixed up wet, in a rotating apparatus containing a 
number of knives. As the mixture would settle unevenly 
if allowed to stand, it is run into a number of flat bags 
placed between boards, and the water is readily filtered off. 
By allowing the mass thus obtained to stand some time be- 
fore working, it becomes more mellow and plastic. 

The process of shaping the plastic mass was illustrated on 
the platform by a professional potter, who made a number 
of objects on the potter’s wheel, an horizontal disk of wood 
rotated by means of a larger horizontal] metallic disk placed 
on the same axisand kicked by the foot. Anotherplanisto 
mix up the material with water tothe consistence of cream 
and pour it into plaster of Paris molds, a number of which 
were exhibited. The plaster absorbs the water, and then 
the very fragile vessels of clay may be taken out and com- 
pletely dried previous tu baking. They require a tempera- 
ture rather higher than a bright redheat. For this purpose 
large kilns, two or three stories high, are constructed, the 
rooms of which are large enough to walk aboutin. Thisis 
necessary, because the greatest care is required to avoid 
breaking the unbaked vessels, or green ware, as it is called. 
For the best quality, each object is separately placed on an 
infusible mold orseggar of the same shape. For inferior ar- 
ticles one seggar is made to serve for many objects, which 
aré then kept apart by little bits of clay. Hence we often 
see two or three little defects in the glazing. When the ves- 
sels are baked, they come out as biscuit ware, which is com- 
pact and strong enough to bear handling. 

They are next glazed by means of the same mixture with 
the addition of more felspar, which renders it more fusible. 
The vessels are dipped into the mixture, dried, and put 
back into the furnace, first taking care to remove all the 
glazing mixture from the bottom to prevent their being ce- 
mented to the seggars. The decorations are painted on with 
metallic oxides ground up with oil of turpentine, oil of la- 
vender, ora solution of gum, and burnt in by placing in a 
small muffle furnace. Chromium produces a green, cobalt a 
blue, and gold a purple color. 

Specimens of porcelain from different works were exhibi- 
ted, the American specimens being from the Union Works 
at Greenpoint. The latter were made more durable than or- 
namental, to suit the demand, though some were quite as 
thin and delicate as Berlin ware. Samples of artificial teeth 
of porcelain, purely an American enterprise, were also 
shown. 

Stoneware is made from certain natural clays which con- 
tain the constituents of the porcelainmixture, but are more 
or less colored. It is thinly glazed by means of lime, soda, 
or potassa fluxes. Ordinary salt is often used for this pur- 
pose. 

Granite ware is an English and American combination of 
stoneware clay and the porcelain mixture, for ordinary table 
china. To conceal the natural color, an opaque glaze of bo- 
rax, lime, and oxide of tin is laid on. Instead of being de- 
corated by the artist’s brush, the design is printed on paper, 
stuck on, and burnt in. This ware is sometimes tinted blue 
with oxide of cobalt, or buff with oxide of iron, 

Earthenware is merely baked without fusing, hence it is 
very porous and well suited for flower pots and water cool- 
ers for warm countries. The red color is due to oxide of 
iron. Some earthenware is glazed with oxide of lead ; but 
this should never be used, as the glazing is poisonous. Acids 
readily attack it. It is easily recognized by its very glassy 
appearance, : 

Formerly the most famous pottery was the faience (origi- 
nally from Fajenza, Italy) and majolica (from Majorca), 
which consist of a cream-colored, porous earthenware cov- 
ered with a thick glaze. : 

The lecturer concluded by exhibiting a large number of 
screen pictures, representing the manufacture of porcelain 
among the Chinese, the Egyptians, and the moderns, together 
with some of their choicest productions. C.F. K. 

—————— oe 
Useful Recipes for the Shop, the Household, and the 
Farm. 

An excellent process for coloring gold is based on the use 
of the following materials: Nitrate of potassa 6 ozs., com- 
mon salt 3 ozs., sulphate of zinc 3 ozs., alum3 ozs. These 
are reduced to powder and allowed to dissolve slowly in the 
color pot over a fire that can easily be regulated. The mix- 
ture should be well stirred with an iron rod; and as it dis- 
solves it will rise, when the work must be at once suspended 
in it and kept incontinual motion until the liquid is about to 
sink down inthe pot. The objects are then taken out and 
immersed in clean muriatic acid pickle, which will remove 
the adhering color. Thecolorin the pot will rise again af- 
ter the withdrawal of the work, and this opportunity may 
be taken advantage of for afresh dip. 

The following four recipes for dyeing goods at home are 
contributed to Inter-Ocean : 

For orange on cotton goods, take 1 oz. bichromate of potash, 
2 ozs. sugar of lead; dissolve in soft water enough to cover 
the goods, put in goods, simmer a few minutes, rinse in cold 
water, anddry. For blue, for 10 lbs. of goods, dissolve 10 
ozs. copperas in water to cover the goods, put the goods in 
soak 4 hour; heat soft water boiling hot, and put in 6 ozs. 
prussiate of potash ; putin the goods; let remain half an 
hour ; aira few minutes, then add more prussiate of potash; 
put in the goods, let remain a short time; air again, and add 
4 oz. oil of vitriol; put goods back ; let them remain 3 min- 
utes, stirring them, then rinse in cold water. If wanted 
very light, do not allow the goods to remain in the dye after 


adding the vitriol but a moment; the shade can be made 
darker or lighter by the time it is left in the last time. 

Permanent green on cottons: First color blue; then dis- 
solve 5ozs. sugar of lead in 4 gallons of water. Dissolvein 
another vessel 4.0zs. bichromate of potash in 4 gallons soft 
water. Dip the goods first in the lead water a few minutes, 
then in the potash water; wring out dry; afterwards rinse 
in cold water. If you wish a dark green, first dye a dark 
blue; if light green, a light blue. 

Permanent yellow and orange: For 5 lbs. goods, 7 ozs. su- 
gar of lead, in which dip the goods 5 minutes. Make a new 
dye with 4 ozs. bichromate of potash ; allow the goods to re- 
main about 10 minutes, or until the color suits, For orange 
pass it through strong lime water. 

Durable brown for 5 lbs. goods: Two ozs. copperas (or 
alum) in sufficient water to wet the goods. One pound ja- 
ponica dissolved in water. Take as much weak lye as will wet 
the goods well (or 8 ozs. bichromate of potash—this is more 
expensive, but no better); put in the japonica water ; dip the 
cloth first in the copperas water, then in the japonica water, 
having it hot. Care must be taken to use a weak lye; if it 
be too strong, the color will be too dark. 

We cull the following practical suggestions relative to hop 
growing from the report of a meeting of the Hop Growers’ 
Union, at Clinton, N. Y.: Hops should be planted on well 
drained high ground. Land which has been in cultivation 
at least one yearis better than sward land. The hills should 
be made seven or eight feet apart. Inasmuch as an early 
start and vigorous growth the first year insures vigor during 
the second year, it is well to plant as early as possible. 
Make the holes with a hop bar and plant five pieces of root 
ineach. Do not cut off the first year’s growth if the vines 
spread inconveniently, but wind them about the stake. Al- 
ways cover the hills with manure before the ground freezes. 
The vines should be tied as soon asthey will reach the poles. 
Do not begin to pick too early; when fit to gather the seeds 
will be hard and brown. All hops should be picked within 
a period of eight days. Farm manure is preferable to pre- 
pared fertilizers. 

A good and simple furniture polish consists of a little Cas- 
tile soap scraped intoa pint of warmwater. Add three ta- 
blespoonfuls of sweet oil; heat, and apply while hot. 

Ceilings that look very rough and manifest a tendency to 
peel should be gone over witha solution of 1 oz. alum to 
1 quart water. This will remove the superfluous lime and 
render the ceiling white. 

The green outer husks of walnuts contain a yellow brown 
and remarkably fast dye, which is well suited for dyeing 
woolen or cotton materials, staining wood, etc. Wool thus 
dyed requires no mordant, is very soft to handle, and not 
like that dyed with vitriol, The shades of color obtained 
are from bright to dark brown. The husks may be simply 
kept dried till used, or packed moist in tubs, by which means 
their coloring power is further increased. 

During recent experiments on fireproofing materials at Vi- 
enna, the following mixtures of salts were successfully em- 
ployed: To 20 parts by weight of water add 3 of borax 
and 2} of sulphate of magnesia. This forms an insoluble 
borate of magnesia, which surrounds and impregnates the 
threads or fibers to which it is applied, and renders either 
the development of gases or the spread of flame very dif 
ficult. To 1 part liquid sal ammoniac, add 2 parts sulphate 
of lime. A single coating of this acts as an excellent pre- 
servative for wood structures against burning. Old roofing 
soaked with tar and oil failed to catch fire after being im- 
pregnated with this mixture. 

A new waterproofing compound for fabrics is made as 
follows: In 14 partsof water, heated to 180° Fah., dissolve 
10} Ibs. gelatin and 21 lbs. castor oil soap. Then add 104 
Tbs. gum lac, shaking the liquid until the last is complete- 
ly dissolved. Remove from the fire, and add in small quan- 
tities 21 lbs. powdered alum until the alum dissolves. This 
forms an insoluble alumina soap, closely incorporated with 
the gelatin and the gum lac. Apply with a brush. 

A cement suitable for joining metals to non-metallic sub- 
stances is prepared by dissolving in boiling water 2} Ibs. 
glue and 2 ozs. gum ammoniac, adding in small quantities 
about 2 ozs. sulphuric acid. 


Exterminating Bedbugs. 

Where all other means have failed to exterminate bedbugs, 
sulphurous acid gas has succeeded. Take everything out 
of the infested room, plug up all the windows tightly, close 
all chimneys, and empty about 1 0z. of powdered sulphur 
ona pan of hot coals, placed in the middle of the floor. 
Shut the doors and cover all cracks ; let the sulphur burn as 
long as it will. Where the room is large, it is a good plan 
to fasten a bit of tin tube to the bottom of the pan, and to 
this connect enough small rubber pipe to lead out of the 
nearest door. By blowing into the end of the pipe with the 
bellows, the sulphur willbe caused to burn more quickly by 
the draft created,and to give adenser smoke. After the sul- 
phur has burned out, paint all the cracks in the floor and 
around the mop board with a strong solution of corrosive 
sublimate, and treat the furniture to the same before re- 
placing it. We have seen a room frightfully infested com- 
pletely freed by this plan. 


2 i 

To bleach leaves,mix 1 drachm chloride of lime with 1 pint 
water, and add sufficient acetic acid to liberate the chlorine. 
Steep the leaves about 10 minutes, and until they are whit- 
ened; remove them on a piece of paper, and wash in clean 


water. 
Neen nn 


C. T. S., of Rockland, Mass., claims that the nail-making 
machine, recently credited by us to the late Jacob Perkins, 
was the invention of Colonel Jesse Reed, 
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IMPROVED PORTABLE PHOTOGRAPHIC APPARATUS. 

We illustrate herewith a new photographic apparatus of 
very simple construction and intended to enable persons 
having little or no knowledge of photography to succeed in 
producing good pictures. It is equally well suited for the 
professional artist as for the amateur, and its compact form 
renders it especially well adapted for out-of-door work. The 
manipulations required are purely mechanical and require 
no dexterity or skill. The dark room or tent is abolished, 
and there is little probability of clothes or hands being soiled 
with the chemicals. 

Fig. 1 represents the 
invention ready for 
use; the construction 
is depicted in the sec- 
tions, Figs. 2 and 3. 
The central and main 
case, A, Fig. 3, is pro- 
vided in front with 
the usual lens and 
cap, and in rear with 
a removable shutter 
shown detached at B, 
Fig. 1. To the bot- 
tom of the main c%se 
ateach side are hinged 
side cases, C, which, 
when extended as 
shownin Fig.1,are sus- 
tained by cords, and, 
when folded asin Fig. 
8, are attached to the 
main portion by hooks 
and staples. Openings 
are made in the lower 
part of each side of 
the main casing, as 
shown in Fig. 3, to 
allow of inserting 
therein the trays, D, 
containing the deve- 
loping and other solu- 
tions. Just above these 


with the developing solution, and replaced. The collodion- 
ized glass plate is now inserted instead of the glass one, and 
the frame moved forward. The rear shutter is affixed in po- 
sition. The swinging frame catch is next released; and the 
frame is gradually lowered into the silver solution, the tray 
containing which has previously been drawn into position. 
The plate is allowed to remain in this bath for about four 
minutes, to render it sensitiveto light. It is then lifted out, 


and the frame carried forward until the click of the catch is 
heard. The focussing frame is now adjusted to the mark 
on the scale already observed, the lens cap is removed, and 


openings are hinged 


boxes, E, which in- 
close the trays when 
the latter rest on the 
side cases, C. Inthis 
position the two boxes, 
with the central or main case, form the dark chamber. When 
the apparatus is folded, the boxes rest, as shown in Fig. 3, 
against the side walls of the main case. The trays, D, are 
made of sheet zinc, and are controlled from both sides of the 
apparatus by the strings, F, by which they are drawn at will 
from their position in the boxes, E, into the main chamber, 
or vice versa. 

G, Fig. 2, is the focussing frame which slides by a dove- 
tailed piece in guide strips. The sliding piece is graduated 
above so as to allow of the adjustment of the framein any 
position in which it has formerly been set. A loop shown at 
H, Figs. 1 and 2, serves to move the frame as desired. In- 
side the latter is pivoted a swinging frame, I, Figs. 1 and 2, 
which supports projecting wire arms having hook ends to 
hold the ground glass or sensitized plate. This frameis held 
above by asuitable catch, which is released at will by one of 
the strings shown at the top of the case. A second string 
serves to raise and lower the frame, I, so that the platemay 
be dipped at will into the different solutions contained in the 
trap below (dotted lines, Fig. 2). 

Besides the two trays in the side boxes there is an addi 
tional water tray, which is introduced into the main case 
through the lower hinged part of the rear shutter. There 
are also suitable boxes, J, Fig. 3, for storing the bottles of 
chemicals, etc. The mode of manipulation is as follows, the 
apparatus being arranged as in Fig. 1: 

The focussing frame is drawn out and the ground glass in- 
serted, and the whole pushed back until the catch engages. 
The frame is then adjusted until a clear image of the object 


piece scale is noted. One of the side trays is next drawn in- 
to the main case and filled with the silver solution from one 


of the bottles shown. This tray being returned to its first 
position, the other tray is similarly drawn forward, filled 


BRICE’S PORTABLE PHOTOGRAPHIC APPARATUS. 


The tray with the silver solution be- | Co. have for some time past been constructing a crane to lift 


exposure takes place. 


Young, of Allegheny Gas Company, and the facts can be re- 
lied upon. It looks as though some facts would have to be 
changed, or some tables and books on pneumatics and hy- 
draulics will have to be revised. 
s+ 6 
Six 100-Tun Guns. 

Sir W. G. Armstrong & Co., of the Elswick Ordnance 
Works, Newcastle-on-Tyne, are constructing six 100-tun 
guns forthe Italian navy. They will be muzzle-loaders, 
and will consist of 19 distinct pieces, bound together by the 
process usually adopted at the Elswick works. The barrel 
of each gun will be 
constructed of two 
lengths of steel, each 
length being about 16 
feet, so that the total 
length of the barrel 
will be over 30 feet. 
The breech end of the 
barrel will be 29 inches 
in diameter, and the 
muzzle end 2539 
inches. Special .ma- 
chinery has been ap- 
plied to the manufac- 
ture of the guns. The 
process of boring the 
barrels, which are 
made of welded steel, 
is one of great diffi- 

culty and delicacy. The 
| first bore put through 
the solid steel was 9 
inches, the second 12 
inches, and the third 
, 15% inches diameter. 

The center tube will 
be bound by 15 differ- 
ent coils, on the prin 
ciple introduced by Sir 
W. G. Armstrong, and 
the trunnion pieces 
will be no less than 
62 feet in diameter. 
There is no machinery 
now existing strong 
enough to deliver such 
guns, and hence Sir 
W. G. Armstrong & 


ing returned to the box, the developing solution is drawn in- | them in and out of the ships in which they will be fought. 
to position, and the glass plate is lowered into this for about | This crane is capable of lifting 160 tuns, and its platform re- 


ninety seconds. At the expiration of this period it is removed; 
and the water bath being introduced through the rear .shut- 


ter, the plate is finally lowered and washed. Nothing fur- 
ther remains to be done but the usual finishing treatment. 

Patented in the United States; Great Britain, France, and 
Belgium through the Scientific American Patent Agency. 
For further particulars address the inventor, Wm. A. Brice, 
care of R. Clifford Poulter, 4a Middle Temple Lane, Lon- 
don, E. C., England. 

Sia an lL ce 
A Long Gas Pipe. 

There was, says the American Manufacturer, a very in- 
teresting and conclusive experiment made with the use of 
the 3-inch pipes of the Columbia Conduit Company, before 
they were in use for the transportation of oil, by connecting 
them with a small gas well at Millerstown. From the time 
the gas was turned in to the time it ignited at Hammerville, 
Allegheny county, 32 miles from the well, was 22 minutes ; 
of course it was impeded by the air, which had to be forced 
out of the whole 32 miles of pipe in that time. The amount 
discharged was at the rate of 161,000 feet per 24 hours, the 
noise or roar of the discharge alarming the people living in 
the vicinity, with no perceptible difference in the flame be- 
tween the discharge end of the pipe and at the well. The 
pressure at the discharge was 49 lbs., and at the well 55 lbs., 
a difference of only 61bs. per inch after the connection with 
the well. This, of course, is not in conformity with the 
theories and demonstrations of scientists, but the experiment 
was conducted under the care of two experienced engineers, 
namely, J. H. McElroy, of Pittsburgh Gas Company, and R. 
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volves upon aline roller frame of 43 feet diameter. It stands 
upon a masonry and concrete pedestal 20 feet high and 50 
feet in diameter, the outer wall of which is made to carry the 
path in which the line roller ring runs; while the center is 
hollow and serves as a house for the boiler and the pump 
supplying the water pressure for working the crane. The 
process of lifting is achieved by an inverted hydraulic press 
hung in gimbals, on a new system devised by Mr. Rendal. 
Motion is imparted to the crane by an hydraulic rotary en- 
gine. The foundations for the crane are being laid in the 
arsenal of Spezzia, where it will be a fixture. 


+ 6+ ______ 
ANOTHER INVENTOR OF THE BALESTRIERI REFLECTOR. 


We took occasion, recently, in describing the new lantern 
alleged to bethe invention of Professor Balestrieri, of Na- 
ples, to point out that substantially the same device had 
already been patented by American inventors in this country 
in 1871. Weare now indebted to an old and valued cor- 
respondent, Mr. David Shive, of Allentown, Pa., for remind- 
ing us that he devised the same apparatus a year previous 
to the date of the patent above referred to, and used it for 
concentrating the sun’s rays in order to melt refractory sub- 


stances. Mr. Shive refers us to our own files, and we find 
that in 1870 we published the annexed illustration,, which 
the reader will see is almost precisely similar to the Bales- 
trieri invention. Mr. Shive’s idea of using the apparatus for 
heat, and that covered by the 1871 patent, for employing it 
as-a locomotive head light, seem to include all of Professor 
Balestrieri’s applications. So this appears to be an instance 
of double re-invention. 
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THE CONTENTS OF A COD'S STOMACH. 

Mr. Frank Buckland publishes in Land and Water the re- 
markable engraving herewith reproduced. The curious ob- 
ject is a mass of horsehair and string, the fibers of which are 
matted and intertwined well together by means of no Jess 
than ten fish hooks. All these are small hooks except two ; 
these, as can be seen by the engraving, are much larger. It 
is a remarkable thing that the points of all these hooks are 
turned upwards. He cannot quite account for the presence 
of so many hooks in the stomach of this cod, except that the 
cod who owned the stomach had somehow or 
another managed to get hold of haddocks or 
whiting caught on hooks,and in whose bodies 
the hooks still remained. The flesh of the 
whitings or haddocks had been entirely di- 
gested by the juices of the cod’s stomach; the 
horsehair and metal of the hooks, however, 
resisted its action. That whiting and had- 
dock have frequently hooks left in them is 
well known to all those who have the care of 
seals. Sea fish hooks are very cheap; and 
the fishermen, rather than take the trouble 
to extract the hook from the fish’s mouth, 
very frequently cut off the ‘‘ snood” or line 
to which the fish is attached, and let the hook 
remain in sit@. The seal swallows the fish, 
hook andall, the hook gets entangled in the 
poor seal’s intestines, and of course proves 
fatal. 

“The cod is what is generally called a vo- 
racious fish, I have now in my museum,” 
says Mr. Buckland, ‘‘a portion of a tallow can- 
dle, about seven inches long, also a pair of 
sailor’s mitts, both taken from a cod’s stom- 
ach.” 

+o 
THE MYGALES~-DOOR BUILDING SPIDERS. 

In the Paris Jardin des Plantes, says La Nature, there is 
a curious spider belonging to the mygale species, and com. 
monly known as avicular, owing to the supposition that the 
insect finds its prey in small birds. Like all spiders, this 
curious creature has eight eyes. Its mandibles are armed 
with sharp teeth, and its feet have retractile claws, resemb- 
ling those of a cat. The cephalo-thorax is of a velvety.black 
with an olive luster ; the abdomen and feet are covered with 
long reddish hair. Its length is about three inches and its 
breadth seven inches. Only the larger members of the spe- 
cies attack birds, as they overcome their victims by sheer 
strength and not by poisonous injection; for although they 
possess venomous capabilities, the quantity of venom is not 
sufficient to affect large prey. Their favorite food is crickets 
and insects of large size, which they capture at night, lying | 
torpid during daytime. 

The most curious member of 


enemy knowing enough to force open his door in the proper 
direction. But the mygale provides for that contingency, 
and, being unable to make a lock for his portal, converts 
himself into that necessary means of security. 

The interior of the cover,instead of being perfectly smooth, 
is pierced with, perhaps, thirty deep holes; and most of 
these are located just where a lock would be placed, that is, 
opposite toahinge. When the spider finds himself besieged, 
he pokes his claws into these holes and fastens his sharp 
mandibles into the walls of his dwelling. Then, contracting 


FISH HOOKS AND LINES FOUND.IN A COD’S STOMACH. 


his body, he pulls his door tightly shut, and so defies the in- 
roads of his enemies. 


unknown, of some natural force or property; or it may be 
an action of one substance on another, susceptible of useful 
practical application. This is, briefly expressed, the dis- 
tinction between a discovery and aninvention. But the im- 
portant point to notice is that the value of the accident de- 
pends on the kindof man or kind of mind, by whom or by 
which itis first observed. Ifthe soil is not sufficiently pre 
pared, the seed will not grow. Thousands of men had seen 
light reflected from distant windows, and variations in the 
light according to the angle of reflection; but a well pre- 
pared mind, on one occasion, suddenly drew 
from this phenomenon an idea which estab- 
lished the beautiful science of the polariza- 
tion of light. It is pleasant to read of the 
manner in which shrewd minds have turned 
an accidental observation to practical advan- 
tage. 

The reflecting apparatus for lighthouses 
arose out of a wager, if the facts are correctly 
recorded. Somewhat more than a century 
ago, some one in Liverpool offered to wager 
that he would read the small print of a news- 
paper by the light of a farthing candle placed 
ten yards or thirty feet distant. The wager 
being accepted, he coated the inside of a 
wooden board with pieces of looking glass, 
forming a rough substitute for a concave mir- 
ror: placing a small lighted candle in front of 
this mirror, the rays of light were reflected, 
and converged to a focus ten yards on the 
other side of the candle, and the light at that 
focus was sufficient to enable the experi 
menter to read a newspaper. An observant 
practical man was present. The idea flashed 

upon him that, if the light of a farthing candle could in 
this way be thrown out to a distance, the light of a large 


During the day the mygale closes his portal, but at night | lamp could similarly be projected to a mile or miles away, 
he opens it slightly, and watches ; should a fly or cricket} The idea grew into form, and resulted in the invention o 


come within proper distance, he leaps out, the prey is 
grasped, and thespiderisback again in his den, with the door 
shut, before hardly a fraction of a second can escape. 

It is said that only the females build and occupy these 
marvelous nests, since males have never been found in them. 
The lords of the spider creation have no fixed habitation, 
but live under stones and in crevices of trees, and prowl 
around in searchof their precarious existence. It is probable 
that they meet the fate of all bachelor spiders, to whom 
matrimony is death; for it is a peculiarity of the arachnid 
bride to devour her loving helpmate at the earliest possible 
moment, and unceremoniously to throw the shell of his used- 
up carcass out of her nest, when she cleans house in prepa- 
ration for a new husband. 


the reflecting apparatus for lighthouses. 

One day, Lundyfoot, a snuff manufacturer, was drying 
some snuff. Through a little neglect, the snuff was allowec 
to be overheated, till it became charred. Noticing the pun 
gent character of the snuff, and how it tickled the nose, and 
knowing that some men like to have the nose tickled more 
thanothers, he resolved to try whether high-dried snuff 
could be brought into favor. It not only did so, but proved 
a source of wealth to him. 

The writer has seen a piece of calico being printed 
at one of the great Manchester establishments,become a little 
displaced. The effect was very singular. The diagonal re- 
petition of the pattern produced a forked lightning effect, 


| of a kind which a designer would not have been likely to hit 


upon. The master printer sug: 
gested the engraving of a de- 


the species is a mygale indigen- 
ous to Corsica, a light brown 
spider which lies in tubes dug in 
clay banks. These passages run 
in a straight line for two thirds 
of their length, andthen become 
slightly oblique at their inner 
extremity. A close examination 
of these remarkable habitations 
proves the existence in the ‘spi- 
der of an instinct wonderful in 
its minuteness. The tubes are 
vaulted from end to end with a 
hard mortar, and this in turn is 
lined with a soft, silky web. Be- 
fore, however,covering his walls 
with their finest hangings, the 
spider fastens up a coarse fabric, 
and on this, as a foundation, the 
more delicate material is se- 
cured. Then he begins the con- 
struction of his door, in which 
operation it would seem that al- 
most reasoning faculties are em- 
ployed. At a hasty glance, the 
cover appears to be merely a lit- 
tle disk of mortar lined within 
with web, hinged to one side of 
the aperture so as to open out- 
ward, and supported bya pro- 
longation of the lining mortar. 
Close examination, however, 
shows the door to be far from carelessly constructed. Al- 
though scarcely one tenth of an inch thick, it is constructed 
of upwards of thirty alternate layers of web and mortar, 
each layer being imbedded in another, like a series of 
cups. 

The web layers are extended to form the hinge, so that the 
latter is stronger in proportion to the thickness of the door. 
On scrutinizing the edges of the latter, it further appears 
that they are beveled obliquely inwards, and that} a cor- 
responding bevel exists in the orifice of the passage. The 
use of this arrangement is obvious; for were the edges of the 
door straight, the hinge would be the only barrier to break- 
ing in the cover from outside, and its delicate material 
would quickly yield before a strong attack.With the beveled 
edges, it is, of course, impossible to force the door inwards. 
In order to hide his dwelling, the mygale covers his door 
with rough clay so that it cannot be distinguished from the 
adjacent soil, while the asperities allow him to open it easily 
in making a sudden retreat. Once in his den, however, it 
would be supposed that he would be powerless before an 


DOOR-BUILDING SPIDERS. 


The mygale carries its eggs inclosed in aclosely woven 
cocoon of white silk, forming two rounded pieces, united at 
their border. 

<4 +0 
Happy Accidents. 

It isa fact, patent to every one conversant with the pro- 
gress of inventions, that the most useful discoveries are 
generally the result of accident. These columns have borne 
witness to a great number of individual cases of this kind. 
In the May number of Chambers’ Journal, a writer says: 

Seldom do men sit down with a steady resolve, a deter- 
mined purpose, to discover some new principle or invent 
some new process. When they do so, there is a lurking idea 
of the kind of thing they want, a dim perception of the di- 
rection in which success may most reasonably be sought. 
Generally speaking, something is concerned which, for want 
of a better term, we call accident. An appearance presents 
itself, or an effect is produced, which the observer neither 
designed or expected: an accident, certainly, so far as he is 
personally concerned. It may be a manifestation, until then 
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sign in which the forked light- 
ning effect should be utilized. 
It proved to be one of the most 
successful patterns ever intro- 
duced by the firm. 

One of the producing causes 
of prosperity of the Stafford- 
shire pottery manufacture was 
the discovery of a cheap durable 
glaze. The discovery was due 
purely to accident. At Stanley 
Farm,a few miles from Burslem, 
a maid servant was one day 
heating a strong solution of com- 
mon salt, to be used in curing 
pork. During her absence from 
the kitchen, the liquid boiled 
over. Being in an unglazed 
earthen vessel, the solution, 
spreading over the outside, pro- 
duced a chemical action which 
she little understood, and which 
did not compensate her for the 
scolding she received. Some of 
the elements of the liquid com- 
bined with some of those of the 
highly heated brown clay sur- 
face to produce a vitreous coat- 
ing or enamel, which did not 
peel off when the vessel was 
cold. The humble brown ware 
vessel acquired historical celeb- 
rity. A Burslem potter, learning what had taken place,saw 
that glazed ware might possibly hit the taste of the public; 
he introduced the system of glazing by means of common 
salt, a system at once cheap, easy, and durable; and Eng- 
land has made many a million pounds sterling by the acci- 
dental discovery. 

When maidens are doing their hair, an important element 
of daily duty in many a household, they may perhaps be 
gratified in learning that this process led accidentally to a 
very usefulinvention. Joshua Heilman, engaged in the cot- 
ton manufacture at Mulhouse, in Alsace, was long meditat- 
ing on the possibility of inventing a combing machine for 
long-staple cotton. Brooding over the matter, he watched 
his daughters combing their hair, and noticed how they drew 
the long tresses between their fingers, alternately with 
drawing the comb through them. The thoughtstruck him 
that, if he could successfully imitate by a machine this two- 
fold action, so as to comb out the long fibers of cotton, and 
drive back the shorter by reversing the action of the comb, 


-his long-sought object would be pretty nearly attained 
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Armed with this new idea, he set to work with renewed 
cheerfulness, and invented a beautiful machine, which en- 
abled him to comb cheap cotton into moderately fine yarn. 

In 1720, a potter named Astbury was journeying on horse- 
back from Staffordshire to London. Stopping awhile at Dun- 
stable, he obtained assistance in regard to a weakness in the 
in the eyes of his horse. The hostler at the inn,making use 
of such bits of veterinary knowledge as he possessed, took a 
piece of flint, calcined it in the fire, pulverized it, and blew 
some of the powder into the horse’s eyes. The change pro- 
duced in the flint, by burning from a black stone to a white 
powder, struck Astbury witha new idea. Would it be possi- 
ble to produce white flint ware, harder and more durable 
than white ware made wholly of clay? He collected a small 
stock of flints from the chalk hills of Dunstable, and took 
them back with him to Staffordshire. The result more than 
realized his expectations; powder of calcined flint, mixed 
with pipe clay, produced a most excellent ware, and estab- 
lished a new branch of the potter’s art that took firm root 
in Staffordshire. 

i Ste ag ig gs a 
Railway from Boston to the Summit of Mount 
Washington. 


It is expected that the extension of the branch of the Bos- 
ton, Concord, and Montreal Railroad, from the Fabian House 
to the base of Mount Washington, a distance of about seven 
miles, there connecting directly with the Mount Washington 
Railway, extending to the summit, will be completed and 
opened for public travel by the first of July, at which time 
passengers by this line from Boston can reach the base of 
Mount Washington without change of cars, and thence, by 
direct transfer to the cars of the Mount Washington Rail- 
wry, reach the summit, making the entire distance by steam 
power. Passengers will thus be enabled to take their break- 
fast at Boston and their supper on the summit of Mount 
Washington at théusual hours of the same day, and without 
fatigue or the annoyance of change. 


ee ae OP te == 
The Fast Train Across the Continent. 


This remarkable enterprise ended triumphantly on Sun- 
day, June 4, the train reaching San Francisco at 9:23 a. 
M. The total time from Jersey City to San Francisco was 
83 hours 34 minutes, being 4 hours 26 minutes less than the 
schedule time, 88 hours. At 9:52, on June4, the passengers 
alighted in the court of the Palace hotel, dusty and travel- 
worn, but in good health and spirits. Engine No. 49 brought 
the train through from Ogden, with the assistance of an ad- 
ditional engine in crossing the Sierras. The time from Ogden 
to San Francisco was 23 hours and 52 minutes. The actual 
average running time from Ogden to Oakland wharf was 414 
miles per hour. Considerable trouble was experienced on the 
Central Pacific from the wearing out of the brake shoes on 
the Pennsylvania cars ; and in the mountains the Central Pa- 
cific Company put on two of their own coaches to brake the 
train. There was noaccident of any kind throughout the trip. 
Shortly after arrival breakfast was served, to which promi- 
nent citizens, army and navy officers, representatives of the 
press and the theatrical profession, railroad officials, and the 
Mayor of the city were invited. 

A salute of thirteen guns was fired from the roof of the 
Palace hotel on the arrival of the train at the wharf. The 
remainder of the day was devoted to needed rest. The ex- 
cursionists were serenaded in the evening. 


Inventions Patented in England by Americans. 
(Compiled from the Commissioners of Patents’ Journal.) 
From April 25to May 22, 1876, inclusive. 


ARTIFICIAL STONE.—W. H. Smith, Philadelphia, Pa. 

ATOMIZER.—T. J. Holmes, Boston, Mass. 

AXLE.—G. W. Miltimore, Jamesville, Wis. 

BLIND ROLLER.—S. Hartshorn, New York city. 

BoIrLeR FLUE CLEANER.—A. Wiggin, Rye, N. Y. 
BooKBINDING.—A. Hoyt, Brooklyn, N.Y., et al. 

Bott LE STOPPER, ETC.—N. Thompson (of Brooklyn, N. Y.), London, Eng. 
BRICK MACHINE.—W. L. Grigg, Chicago, Ill. 

CaB FaRE INDICATOR.—M. Runkel, Golden Square, London, England. 
CALENDAR, ETC.—M. H. Paddock, East Clarkson, N. Y. 
CapsTan.—J. H. David, Damaris-Cotta, Me. 

CastTor.—L. P. Lawrence, Port Morris, N. J. 

CHARGING Gas RETORTS.—J. F. Rice, Louisiana, Mo. 

CLEANING SHIPS’ Bortoms.—J. C. Seymour, New York city. 
CoFFEE Pot.—G. W. Hubbard, Windsor, Vt. 

CONDENSING EXHAUST STEAM.—J. F. Fifield, Brooklyn, N. Y. 
CUTTING MEAT, ETC.—W. H. Goodchild, New York city, et al. 
ELECTRO-MAGNETIC ENGINE.—L. Bastet, New York city. 
EXTRACTING JUICES.—L. F. G. Bouscaren, Cincinnati, O. 

FOLDING TENT, ETC.—F. A. Guthrie, Addison, O. 

Fork, ETc.—Brown Brothers Co., Waterbury, Conn. 

Fountain Lamp.—R. H. Webb, Brooklyn, N. Y. 

GAFF FasTENING.—J. H. David, Damaris-Cotta, Me. 

Gas EXTINGUISHER.—V. N. Taylor et a/., Springfield, Mass. 

GLOVE FASTENING, ETC.—F. G. Farnham, Hanley, Pa. 

Hanp STamp.—G. K. Cooke, New York city. 

HARVESTING MACHINE.—S. Johnston, Brockport, N. Y. 
HYDRAULIC DREDGE, ETC.—W. H. Newton, Chicago, I]. 

IRONING MACHINE.—T. S. Wiles et al., Albany, N. Y. 

KITCHEN SaFE.—G. W. Bollenbacher, Bloomington, Ind. 

KNITTING MACHINE, ETC.—C. J. Appleton, Elizabeth, N. J. 
MAKING PAPER PuLP.—J. W. Dixon, West Manayunk, Pa. 
MAKING TEA, ETC.—J. Miller, Himrod’s, N. Y. 

PaPER-CUTTING MACHINE.—J. Vanhorn et al., Brooklyn, N. Y. 
Prin.—H. M. Jenkins et al., New York city. 

PISTON PACKING, ETC.—J. T. Wrigitt et al., Dayton, Ohio. 
PREVENTING FALLS IN SKATING.—J. T. Parlour (of N.Y.), London, Eng. 
PRINTER’S GALLEY.—J. F. Hannan, New York city. 
PROJECTILE.—N. Wiard, Washington, D. C. 

PROPELLER.—F. H. B. Babbe, Antioch, Cal. 

RaILWAY, ETC.—R. Stone, Vandalia, N. Y. 

RAILWAY SWITCH AND SIGNAL.—D. Rousseau et al., New York city. 
Sack-SEWING MACHINE.—J. S. Hall, Monterey, Cal. 

SasH FasTENER.—N. Thompson (of Brooklyn, N. Y.), London, England. 
SasH FASTENER.—W. A. Hopkins, New York city. 

Sorgw, ETc.—C. D. Rogers, Providence, R. I. 

SorEw, ETO.—E. A. Leland, New York city. 

BELF-CLosina VaLvn,—E, W, Lippert, Cincinnati, 0., ¢¢ @?, 


SianaL Buoy.—J.M. Courtenay, Cornwall, N. Y. 

SOLVING PROBLEMS. —T. Hill, Portland, Me. 

STARCHING Fasrics.—T. 8S. Wiles e¢ al., Albany, N. Y. 
STEAM COOKING VESSEL.—S. T. Goodwyn, New Orleans, La. 
StramM ENGINE.—G. McNaughten, Brooklyn, N. Y. 

STEAM HAMMER.—P. B. Williams e¢ al., Quincy, III. 
STEERING PROPELLER.—F. G. Fowler, Bridgeport, Conn. 
TELEGRAPHING SouND.—E. Gray, Chicago, Ill. 

THREADING SCREWS, ETO.—C. D. Rogers, Providence, R. I. 
TREATING OIL REFUSE.—W. P. Jenney, New York city. 
TRIMMING CaRDS.—V. E. Mauger, New York city. 
TWISTING MACHINERY, ETC.—C. Fletcher et al., Providence, R. I. 
UMBRELLA, ETC.—H. Palmieri, New York city. 

WHEEL Harrow, ETC.—S. H, Weston, Winooski, Vt. 


Hecent American an Loreign Latents. 


NEW MECHANICAL AND ENGINEERING INVENTIONS. 


IMPROVED VALVE-GRINDING MACHINE. 

William T. De Luce, Chicago, Il].—This is an improved device for 
holding a valve upon its center while grinding it in itsseat, which 
shall be so constructed as to enable the valve to be ground without 
detaching it from the pipe. 


IMPROVED RAILROAD SWITCH CHAIR. 

Henry C. Fox and Joseph Hayward, St Joseph,Mo.—This consists of 
the base and web supports of the rails, extended up to and so fitted 
under the overhanging sides of the rail head that they are sup- 
ported against splitting off and hammering down. 


IMPROVED WATER MOTOR. 

Israel F. Good, Goodsville, assignor to himself and Hiram F. 
Seiger, Orefield, Pa.—This invention consists of a series of buckets 
attached to a corresponding series of arms, some of which are made 
to rise with their buckets empty to an elevated tank by the weight 
of. other descending filled buckets. The empty buckets are filled 
at the tank, and, in turn, raise the others, the excess of the weight 
of the filled buckets being applied to the performance of work. 


IMPROVED DEVICE FOR STARTING PENDULUM CI.OCKS. 
Ernest A. Lourdelet, Paris, France.—This consists in the applica- 
tion of an additional axis in any convenient position in the clock 
dial or its pedestal, which axis is squared at the end to receive a 
key or its equivalent. It also carries a lever arm whose extremity 
is made by partly rotating the axis to bear against the pendulum 
rod and set the latter oscillating. 


IMPROVED LEATHER-PUNCHING MACHINE. 

Alonzo C. Ricke and Martin D. Norris, Eldora, Iowa.—This 
is a contrivance or device for punching leather straps of all 
kinds, but more particularly bars for leather fiy nets for horses. 
Itis adapted for pun zhing either by movable or stationary punches, 
and has a feed mezhanism worked by a shaft fixed transversely 
under the bed, to be turned by hand or other means. 


IMPROVED STRAIN EQUALIZER FOR PULLEY ROPES. 
Samuel Woolston, Vincentown, N. J.—This is a device for equal- 
izing the strain upon the ropes of a number of sets of pulleys used 
together for moving heavy masses. It is so constructed as to ena- 
ble all the ropes, or one or more of them, to be opcrated ata time 
without affecting the equalization of the strain among all of said 
ropes. 


IMPROVED PIPE TONGS. 

George M. Curry, St. Petersburgh, Pa.—Upon the forward end of 
the handle is formed a crosshead in whichis formed a groove to 
receive a tenon formed on a curved and pivoted bar. The other 
end of the crosshead is concaved, and upon it is formed a tenon to 
enter a groove in the convex side of a pivoted semi-cylindrical 
jaw. Another jaw is similarly arranged on the inner side of the 
outer end of the hook first mentioned. The jaws have thus suffi- 
cient play to adjust themselves to the object to be grasped. 


IMPROVED RELIEF APPARATUS FOR AIR COMPRESSORS. 

William F. Tallman, Mineville, N.Y.—This consists of a weighted 
valve, in connection with the cylinder of an air compressor, to be 
raised by the air when the pressure exceedsa certain limit. There 
is a piston to which the air is admitted by said valve, and raised so 
as to stop the action of the receiving valves of the compressor, 
with which it is connect2d for that purpose. It thus prevents the 
increase of the pres3sur> unduly. The weighted valve falls when 
the pressure of air diminishes and opens an escape for the air from 
the piston, which then falls and allows the valves of the compres- 
sor to act again. The relief apparatus may be made to work spe- 
cial valves on the compressor instead of the receiving valves. 


IMPROVED PAINTER’S WHEEL HORSE. 

Albert D. Osgood, Oneida, Ill.—This is an improved horse for 
painting the wheels of vehicles of all kinds without necessitating 
the removing of the wheels. It admits the adjusting of the wheel 
into any position, takes up little room, and facilitates the work. 
It consists of a base support or stand, with revolving upper part, 
and an adjustable hub, supporting top arm, and thimble. 

IMPROVED ELEVATOR. 


Alfred B. Darling, New York city.—The first part of this inven- 
tiun isa contrivance whereby ropes may be used instead of chains 
for gearing the elevator carriage with the retarder, which is em- 
ployed to regulate the descent of the carriage. The ropes are 
claimed to be stronger, less noisy, and more easy in operation, and 
less wearing. The second part consists of the carriage connected 
to the hoisting drum by ropes, which wind off and on reversely to 
the accommodation of the hoisting ropes. The object is, first, to 
prevent the hoisting ropes from winding off faster than the car- 
riage descends; and, second, to insure the descent of the carriage. 


IMPROVED GANG PLANK. 


George Malone, Memphis, Tenn.—This isa ladder of ropes and 
cross pieces, in combination with the stage plank of a steamer, in 
such manner that it can readily be removed for sliding freight on 
and off the boat, and is readily applied again to afford foothold for 
passengers. The said ladder is also applicable for a fire escape. 

IMPROVED ADDING MACHINE 


David Carroll, Spring Creek, Pa.—The essential feature of this 
arrangement is a contrivance of a key for each of the figures of 
the nine digits, arranged for two to be worked by each finger of 
the left hand, and one bythe thumb. Each key turns the unit 
wheel the number of figures that it stands for. 

IMPROVED CHUCK FOR HOLDING METAL DRILLS. 


William Frost, New Bedford, Mass.—This consists of a sliding jaw 
having a triangular notch and acouple of toothed jaws fixed to 
slide at right angles, and arranged in said notch. These are toothed, 
so that one meshes in the other, and have a spring between them, 
for opening them. All are arrangedin astock which is attached to 
the mandrel, and is so contrived that round, square, or other 
shapes, either taper or straight, may be held with like facility. 


IMPROVED BLACKSMITH’S FORGING HAMMER. 


John Koplin, Reed’s Landing, Minn.—This is a new arrangement 
of apparatus whereby a sledge hammer ig worked by a foot lever 
and springs, : 
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IMPROVED WATCHMAKER’S LATHE. 


Daniel M. Williams, Calvert, Tex.—This invention consists of a 
novel contrivance of a bed adjustable for varying the hight of the 
bed relatively to the centers for different kinds of work: also of an 
adjusting tail stock, andan attachment for cutting gear wheelsand 
pinions, all of which will be found illustrated on page194, current 
volume. 


IMPROVED PLAITING MACHINE. 


Andrew J. Decker, Fond du Lac, Wis.—This consists of a series 
of removable needles in a couple of side pieces fixed in a base plata 
and perforated with numerous holes in a row, in which the needles 
can be readily put and removed. A clamping plate at one end of 
the apparatus is adapted for holding the cloth. Thecloth is doubled 
around two or three or more of the wires for plaiting it, and the 
plaits are fastened by stretching it along the edges after being 
plaited. The wiresare drawn out to release the plaits when com- 
pleted. 


IMPROVED PUMPING APPARATUS. 


Wade Couts, Brownville, Neb.—This isa pumping apparatus so 
constructed that cattle may be made to water themselves. As the 
cattle step upon a treadle platform, their weightdraws down a rope 
which, by suitable counterpoises, causes the pump to be operated. 


IMPROVED LIFTING JACK. 


John Y. Thurston, Medfield, Mass.—This consists of a sliding 
ratchet bar operated by a spring-bolt lever, and retained by a 
safety spring pawl. 


IMPROVED SPARK ARRESTER. 

Waldo H. Jordan, New York city.—This is an uninclosed conical 
annular cap, to cover both the mouth of the chimney and the 
mouth of the cinder receptacle which is made around the chimney. 
The interior is provided with a parabolic defiecting surface that 
begins at the center of the shell, curves upward and outward, then 
downward to the outer edge of the shell. When the products of 
combustion rise, they impinge upon said deflecting surface, which 
serves to turn the solid particles, sending them down into the re- 
ceptacle which surrounds the chimney, while the smoke and 
gases pass laterally from the interior to the atmosphere. 


IMPROVED PORTABLE SPRING POWER HAMMER. 

Ray F. Livermore, Port Henry, N. Y.—This is a contrivance of a 
lever catch and tripping device, in combination with a hammer 
having a spring or springs for striking a powerful blow. The ham- 
mer may be easily handled by one man, and made to strike a pow- 
erful blow. It is designed for breaking large boulders of rock 
ores, iron, etc. 


IMPROVED LIFTING JACK. 

George G. Howe, Faribault, Minn.—This consists of legs pivoted 
to a top support, to which a lifting lever isfulcrumed. A ratchet 
and guard of the lever serves, in connection with a pivoted locking 
brace link of the outer leg, to retain the lever in hoisted position. 


IMPROVED CAR COUPLING. 


Jabez B. Meadley, Davenport, Iowa.—This is a contrivance of 
spring jaws for opening and receiving the link and securingit self- 
actingly, together with a cam, chain, and crank, whereby the jaws 
can be opened from the top or side of the car. 


IMPROVED HYDRANT. 

John T. Davis, Washington, D. C.—This invention relates to an 
improvement in the construction of the casing of the hydrant and 
the construction of the valve mechanism with the plug of the ser- 
vice pipe, also to the provision of a stopcock within the casing, 
whereby the water may be conveniently shut off at the hydrant it- 
self, and the valve mechanism readily removed, for repair or other 
purpose, and whereby other operations incident to keeping a hy- 
drant in proper condition may be effected without the necessity of 
digging up the casing. 


IMPROVED ROTARY ENGINE. 

Josephus Moore, Mound Valley, Kansas.—This consists of a pair 
of cylinders, with pistons set opposite each other for onc to take 
steam when the other is not taking it. Abutments slide out and 
in to let the pistons pass, and are worked by cam disks out- 
side of the cylinders. Two sets of slide valves are provided, for 
running the engine either way, the valves being worked by eccen- 
trics on the shaft, outside of the case. There are two sets of ex- 
haust ports for use according to the way the engine runs, the 
valves of which are connected to the reversing valves, so as to shift 
simultaneously with them. The steamways are constructed in the 
form of a ring, and the pistons are in the form of a segment of a 
ring, and are attached to the edge of a disk keyed on the shaft, so as 
to be fitted with ordinary round piston packing. 


a pp 
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 


IMPROVED MAIL BAG. 

John Boyle, New York city.—The object here is to construct the 
mail bags that are taken up by the catchers of mail cars in sucha 
manner that they may be more easily and securely taken hold of 
by the catches without danger of being dropped. The invention 
consists of a mail bag made with a narrower and contracted throat 
at the middle part, and provided with a detachable protecting 
sleeve. 


DEVICE FOR REMOVING WIRES FROM BOTTLE CORKS. 
John Franz, Croton Falls, N. Y.—A crotched brace arranged in a 
handle is placed around one side of the neck of the bottle and un- 
der the wires. A forked claw engages the wire at the top of the 
cork and pulls it off by pressing the handle down. 


IMPROVED DENTAL PLUGGER. 

Cassius M. Richmond and Alexander Warner, Jr., San Francisco, 
Cal.—The mallet is mounted by a spring on the upper end of a tubu- 
lar stock adapted for receiving different tools. A cam mounted on 
a revolving shaft,arranged parallel to the stock, lifts the mallet,and 
the spring throws it back against the head of the tool to strike the 
blow. The frame in which the cam shaft runs is mounted on the 
tool stock, so that the latter has a little endwise motion in the 
frame for allowing the tool to reciprocate, and-a spring in the 
stock, beneath the head of the latter and the frame, raises the tool 
after being forced down by the hammer. A jointin the frame of 
the cam shaft allows the cam to be adjusted so as to strike light or 
heavy blows, as required. 


IMPROVED COMBINED GAS AND CHANDELIER. 
George P. Clark, Newton, Mass.—This is a contrivance of oil 
burners, in the center portion of agas chandelier. It will be found 
fully described and illustrated on page 371 of our current volume. 
IMPROVED TWEER. 
Thomas F. Witherbee, Port Henry, N. Y.—This censists of a par- 
tition in the water chamber between the inlet and outlet pipes, to 
compel the water for cooling the tweer to pass entirely around it. 


IMPROVED SHOE. 

John C.Weil, Baltimore, Md.—This consists of a secondary insole, 
held iri position by tagsof muslin secured between the outsole and 
insole, and pasted down. The idea iz to make the shoe easier ta 
year and less heating to the foot, 
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Business wn Lersonat, 


The Charge for Insertion under this head is One Dol- 
lara Line for each insertion. If the Notice ex- 
ceeds Four Lines, One Dollar anda Half per Line 
will be charged. 


Agricultural Implements and Industrial Machin- 
ery for Exportand Domestic Use. R.H.Allen & Co., N.Y. 

For Bolt Forging Machines and Power Ham- 
mers, address S. C. Forsaith & Co., Manchester, N. H. 

For Sale—State and County Rights of Patent on 
a first class Wash Boiler. Works splendidly. Address 
Frank Mackli, Jonesboro’, Union Co., Il. 


Pure Mineral Lubricating Oil, for oiling machi- 
nery or mixing with anlmal or vegetable oils to prevent 
spontaneous combustion. Geo. Allen, Franklin, Pa. 


Wanted—Manufacturers of Isinglass Boxes to 
address B. Frank Weyman, Pittsburgh, Pa. 


Steam Launch for Sale, 32 ft., new. Address 
Morgan's Steamboat Works. Noank, Conn. 

The Ransom Syphon Condenser will save you 
25 per cent of fuel, or give an equal increase of power. 
Apply it! T. Sault, Consulting Engineer, General Agent 
New Haven, Conn. 

Leather and Rubber Belting, Packing and Hose. 
Greene, Tweed & Co., 18 Park Place, New York. 

Patentees—desiring light articles manufactured 
in Steel, Gray or Malleable [ron, and Brass, address 
Welles Specialty Works, Chicago, II. 


Pattern Makers can get Metallic Pattern Letters, 
to letter patterns, of H. W. Knight, Seneca Falls, N.Y. 

A Bargain—Steam Yacht, 30 ft., complete; also 
4h. p. Engine, propeller and shaft. Lock Box 140, Wash- 
ington, D.C. 

Wanted—Addresso f Makers of No. 1 Cider Mills. 
F, C. Homes, Waverley, Illinois. 

Wanted—New or second hand Punch, to punch 
seven eighths plate, inch and quarter hole; or gang drill. 
J. & T. McGregor, Detroit, Mich. 


Best Belt-Pulleys—A. B. Cook & Co., Erie, Pa. 


Centennial Exhibition, Philadelphia.—Examine 
the Allen Governors, Machinery Hall, D. 9, Par. 71. 


Machine-cut brass gear wheels, for models, &c. 
List free. D. Gilbert & Son, 212 Chester St., Phila., Pa. 

For Sale.—35 in. 164% ft.Lathe, $400; 224 in.22 ft. 
do., $230; in. 7 ft.Stoverjdo.,#215; 1314 n. 64¢ft.do. and 
chuck, $125; 9 ft.Planer, $390; 12 in.Slotter.$390; Profiling 
Machine,2 spindles, $250. Shearman, 45 Cortlandt St.N.Y. 

Rubber Hydrant Hose, Hose Pipes and ‘Coup- 
lings, best quality. Send for Prices to Bailey, Farrell 
& Co., Pittsburgh, Pa. 

“Dead Stroke” Power Hammers—recently great- 
1y improved, increasing cost over 10 per cent. Prices re- 
duced over 20 percent. Hull & Belden Co., Danbury,Ct. 

Driving Belts madeto order, toaccomplish work 

equired. Send full particulars for pricesto C. W. Arny, 
48 North Third St.. Philadelphia, Pa. 


Power & Foot Presses & all Fruit-can Tools. Fer- 
acute Wks., Bridgeton, N.J. & C. 27, Mchy. Hall,Cent’l. 


Johnson’s Universal Lathe Chuck—A warded the 
highest Premium by the Franklin Institute of Phila., for 
‘* Durability, Firmness, and adaptation to variety of 
work.’’ Lambertville Iron Works, Lambertville, N."J. 


Safety and Economy—Eclipse Sectional Steam 
Boiler. First Class references. Lambertville Iron Works, 
Lambertville, N. J. 

Woman’s Shoes—Patent for Sale, either whole 
or State Rights. Address C. Steckel, 199 Allen St., N.Y. 

For Sale—24 in. x24 ft. Lathe, with Chuck; two 
13 in. Lathes ; one 7ft.x24 in. Planer; two 8 in. Shapers. 
E. P. Bullard, 48 Beekman St., New York. 

For the best Patent Self-Opening Gates for Car- 

riages, in any Style of Wood or Iron, address Cottom & 
Co., Dayton, Ohio. 
_ The Bastet Magnetic Engine for running Sewing 
Machines, Lathes, Pumps, Organs, or any light Machin- 
ery, 1-32 to 1g horse power. Agents wanted. Address 
with stamp, 1,113 Chestnut st., Philadelphia, Pa. 


Walrus Leather and Walrus Leather Wheels for 
polishing. Greene, Tweed & Co., 18 Park Place. N. Y. 


The French Files of Limet & Co. have the en- 
dorsement of many of the leading machine makers of 
America. Notice samples in Machinery Hall, French De- 
partment, Centennial Exposition. Homer Foot & Co., 
Sole Agents, 22 Platt St., New York. 


Trade Marks in England.—By a recent amend- 
ment of the English laws respecting Trade Marks, citi- 
zens of the United States may obtain protection in 
Great Britain as readily as in this country, and at about 
the same cost. All the necessary papers prepared at 
this Office. For further information address Munn, & 
Co., 37 Park Row, New York city. 


Shingles and Heading Sawing Machine. See ad- 


vertisement of Trevor & Co., Lockport, N. Y. 

Solid Emery Vulcanite Wheels—The Solid Orig- 
nal Emery Wheel—other kinds imitations and inferior. 
Caution.—Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. New York. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For best Presses, Dies,and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 


For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, &c. 


Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solicited. 


For Solid Emery Wheels and Machinery, send to’ 


the Union Stone Co., Boston, Mass., for circular. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Bufting 
Metals. E. Lyon, 470 Grand Street. New York. 


Spinning Rings of a Superior Quality. Whitins- 
ville Spinning Ring Co., Whitinsville, Mass. 


Rotary Fire or Supply Pumps, belted, two styles 
ouilt—One, plain,$125; the other,with water gage, safety 
valve, and air chamber, $175. Capacity,10 to 500 gals. per 
minute. M’f’rs, S. C. Forsaith & Co.. Manchester, N.H. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., New Haven, Conn. 

Diamond Tools—J. Dickinson, 64 Nassau St., N.Y. 

Temples and Oilcans. Draper, Hopedale, Mass. 


See Boult’s Paneling, Moulding, and Dovetailing 
Machine at Centennial, B. 8-55. Send for pamphlet and 
sample of work. B.C. Mach’y Co,, Battle Creek, Mich, 


ption of wire 
rope transmission on p. 370, vol. 31.—C. F. 8. will 
find directions for bleaching straw on p. 11, vol. 
32._W. H. C. is informed that lightning rods need 
not beinsulated. See p. 144, vol. 31—G. H. W. 
will find directions for staining wood black on p. 
50, vol. 38.—A. A. H. can clean articles to be plated 
by following the directions on p. 18%, vol. 31.—A. 
F.B. will find directions for kalsomining on Pp. 393, 
vol. 34.—T. E. S. will find directions for making 
manifold paper on p. 363, vol. 31.—D. C. W. will 
find directions for converting ciderinto vinegar 
on p. 122, vol. 34.—K. K. will find a description of 
the process of making artificial butter on p. 119, 
vol. 30.—E. D. will find, on p. 298, vol. 34, directions 
for cleaning and polishing brass instruments.—A. 
W. T. will findan answer to his question as to 
gases evolved from exploded gunpowder on the 
editorial pages of this issue.—L. D. will find a de- 
scription of the ditching machine about which he 
inquires on p. 335, vol. 32.—J. K. B. will find are- 
cipe for birdlime on p. 347, vol. 28.—G. C. P. Jr., 
will finda description of a means of testing for 
arsenic on p. 257, vol. 29.—W. F. can clean his 
bright steel work by the process described on p. 
56, vol. 33.—W. H. P. will find directions for ma- 
king rubber varnish for waterproofing on p. 274, 
vol. 32.—S. C. M. will find ‘particulars of the lift- 
ing power of hydrogen on p. 74, vol. 30.—O. W. J. 
willfind directions for galvanizing on p. 346, vol. 
31.—G. E. will find directions for lacquering brass 
and bronze on p. 240, vol. 34.—R. R. P. will find di- 
rections for making a concrete floor on p. 185, vol. 
33.—W. K. L. will find directions for tinning iron 
wire on p. 362, vol. 31—W. E. J. can cleanse ves- 
sels that have had kerosene in them by the pro- 
cess detailed on p. 276, vol. 34.—J. W. F. will find a 
description of the long and short screwdriver 
mystery on p. 21, vol. 19.—C. M. C. should read our 
article on p. 170, vol. 32, on the volume and com- 
pression of gases.,—A. N. will fiad a description of 
chromic cement on p. 395, vol. 34.—E. L. W. will 
find insiructions for putting up alightning rod on 
p. 144, vol. 31.—H. K. A. isinformed that the div- 
ining roi isan imposition.—H. J. W. will find on 
p. 362, vol. 31, directions for tinning malleable 
iron castings.—_J. H. S. will find’on p. 164, vol. 30, 
an article on oilin boilers. As to zincin boilers, 
see p. 36, vol. 32.—C. W. L. should calculate the 
horse power of his engine for himself. See p. 33, 
vol.33.—C. L. B. can color billiard balls by follow- 
ing the directions on p. 362, vol. 30.—J. H.S. will 
find directions for putting up lightning rods on p. 
144, vol. 31.—C. W. will find a recipe for durable 
whitewash on p. 183, vol. 34.—H. H. B. will find on 
p. 11, vol. 32, directions for bronzing gun barrels. 
—G. B. B., R. H., S. L. H., G. B., and many others 
who ask us to recommend books on industrial and 
scientific subjects, should address the booksellers 
who advertise in our columns, all of whom are 
trustworthy firms, for catalogues. 


(1) J. W. D. asks: Is it possible to obtain 
lodestone in its natural state? A. Yes. Lodestone 
or magnetic oxide of iron (magnetitc) is a miner- 
al very widely diffused throughout the United 
States and Canada. It is found in immense quan- 
tities in the northern part of: New York State, in 
the Adirondack region, and in Canada. 2. Has a 
lodestone more attractive power than asteel mag- 
net? A. No; artificial magnets of iron and steel 
greatly surpass it in power. 


(2) W. E.C. says: In your No. 22, current 
volume, A. McC. says there isan engine in his vi- 
cinity of 18 x 24inches; itruns at 90 revolutions 
per minute with 60 lbs. steam, cuts off at 3g stroke, 
and is rated 50 horse power; and the company are 
dissatisfied at the amount of coal burned, namely, 
1% tuns. An engine of this description (throttle 
wide open) with 60 lbs. boiler pressure, allowing 50 
lbs. pressure in the cylinder,would show about105 
horse power, and a consumption of coal of 2°8 
lbs. per hour per horse power, which is a very 
good showing for a non-condensing engine, and 
better than the average. A. If such a result 
could be verified by experiment, A. McC. would 
have very good reason to be satisfied. Our re- 
marks were based on his rating of the power. 


(8) R. S.asks: Will a fly wheel running 
twice as fast as anengine, on countershaft, be 
any advantage over driving from main wheel of 
engine? A. Not necessarily. 


(4) G. C. 8. asks: How much steam space 
shouldthere be in a boiler for an engine of 2 
inches bore and 4 inches stroke, running at 400 
revolutions per minute? <A. It should be 4 or\& 
the water space. 


(5) A. D. A. asks: How is a fog horn con- 
structed forattachment toa steam whistle? A. It 
is usually a whistle with a sound trumpet at- 
tached. 


(6) A. G. says: We have a dry house, 13 x 
20 feet, which is properly provided with about 400 
feet of one inch pipe, through which live steam 
from the boiler passes, and escapesthrough a cock 
outside the building. Although the house is near- 
ly boiler tight, and has proper ventilation, we are 
not able to increase the heat above 170° or 180° 
Fah. We intend tosuperheat the steam by means 
of acoilof pipeinastove. Will it be best to su- 
perheat the steam first, let it pass through the 
400 feet pipe, and escape, or should we let the live 
steam pass through the 400 feet pipe, then super- 
heat it outside the building, and introduce the su- 
perheated steam into the dry kiln? A. We would 
advise you to try a new plan. Heat the air ina 
separate chamber from that of the drying room 
by concentrating the pipes therein. Let the air 
from thishot chamber enter the drying room at 
the ceiling, and provide for its escape at the bot- 
tom, so as to secure a constant change and renew- 
al thereof. Place a steam trap at the end of the 
heating pipe. Put full head of steam on to your 


coils, and you will probably improve the drying 
capacity of yourroom without superheating. If 
you shouldtry this plan, please communicate to 
us the result. 


(7) W. T. P. asks: How many cups of 
Lockwood battery will it take to run a telegraph 
line two miles long, having 70 instruments of 
about 60 ohms resistance each? <A. Twenty-five 
or thirty. 


(8) P. & W. ask: 1. For an electric light 
apparatus, would 50 cups carbon battery, using a 
lamp made after the Dubosc pattern, answer? 
A. Yes. 2. Would the apparatus illuminate a dis- 
tance of five blocks? A. Yes. 3. How large are 
the points used? A. Use 3 inch square carbons. 
They come in lengths of 8 or 9 inches. 


(9) W. M. J. asks: 1. Would a copper con- 
ductor 1% inches wide, riveted to an iron bar of 
same width 4 inch thick and spliced by bolting, 
allowing the ends to pass 6 or 8 inches, make a 
good conductor for alightning rod? A. Yes; but 
itis betterto use copper altogether, and too much 
care cannot be taken to insure good earth con- 
nection. 2. Would insulators be any benefit? A. 
No, on the contrary. 3. Would black paint affect 
the conducting power? A. No. 


(10) F. E. H.asks: Whst is the best means 
of examining the electricity in a lightning rod, 
when athunder cloud is passing over? A. Don’t 
try any. You may find it very unsatisfactory 
work. 


(11) I. M. asks: How is the power applied 
from the pendulum to the wheel work in an elec- 
tric clock? Iama telegraph operator, and wish 


to attach one to my battery. A. An electro-mag- 
net is placed in the electric clock and so arranged 
that each movement of the armature, acting on 
anescapement, pushes the handsforward. The 
circuit is made and broken at every swing of the 
pendulum of the regulating clock, the upper part 
of the pendulum being provided with the neces- 
sary attachments. 


(12) H. B. H., of Havana, Cuba, asks: We 
are putting up a telegraph alarm, worked by Le- 
celanché’s battery, using double wire circuits. 
What proportion of cells to wire should we use ? 
A. Use one cell for every 2 or 3 ohms of resist- 
ance in the circuit. 

(18) W. H. 8. asks: How is the varnish, 
used on plaster patterns, made? A. We believe 
paraffin is employed for this purpose. ‘ 


(14) A. A. asks: What can I put into green 
ink, made with verdigris, to make it darker? A. 
Try a little sulphate of indigo. 


(15) M. D. C. says: Iam rendering tallow 
in a large oil cask by introducing open steam in 
the side of cask, near the bottom. Iuse8 or 10 
lbs. sulphuric acid to each 1,200 or 1,500 lbs. of 
rough suet. Afterscttling over night, the greater 
part of the tallow rises to the top and is clear and 
good, but there is still considerable in the tank 
that is mixed with the fine particles of meat 
which has been cut bythe acid. Can you help 
me? A. Digest the fatty matter for about 48 
hours with very weak oil of vitriol. Transfer a 
quantity of this material (the solid) to the cask, 
and for every 10 lbs. material add 5 pints water 
and 8 ozs. sulphuric acid (specific gravity 1°845). 
Introduce a jet of steam and boil for some time. 
The liberated fatty matter as it floats on the sur- 
face may be drawn off; and after the addition of a 
little oil of vitriol to the residue remaining in the 
cask, a new charge of material may be introduced 
and the process repeated. The accumulated resi- 
due of animal matters and scrap may be used as a 
manure, or mixed with sawdust for a fuel. 


(16) E. H. asks: What is the relative econ- 
omy in fuel of the three different kinds of steam 
boilers, namely, the locomotive, the return tubu- 
lar, and the upright tubular boilers, for portable 
engines? <A. So far as we know, the difference in 
economy of the various styles is not very great, 
if all are proportioned and set equally well. 


(17) W. 0. P. says: 1. Other things being 
equal, which will give the best result for a propel- 
ler, a double engine of three horse power in cach, 
ora single engine of six horse power? A. The 
single engine. 2. What size should the boat and 
screw be to make ten miles per hour, with six 
horse power? A. Boat 20 to 22 feet in length. 
Propeller 2 feet in diameter and 8 feet pitch. 


(18) E. W. asks: Will a cylinder 12 inches 
in diameter, of 3inches stroke, propel a boat 16 
feet long, of 5feet beam? A. No. The engine is 
scarcely large enough. 


(19) The Brethren, of Reutlingen, Wiirtem- 
burg, say: We want to bend strips of oak or 
beech lumber 14 inches square to a circle of 18 
inches diameter, for chair work. We have cut 
the strips of green lumber and steamed them for 
different lengths of time; but as soon as we tried 
to bend them, they break right off. How can we 
do it, under what pressure of steam, and how long 
has the lumber to be in thebox? A.A low pres- 
sure of steam only is necessary ; and where the 
bending is excessive, the operations must be 
gradually conducted, clamping the wood, and ex- 
posing it to the action of steam for several hours 
each time. Itis also necessary to use a very good 
quality of material. 


(29) M. & Co. say: The escape of steam 
from our engine goes into our brickstack. Is 
there any danger of the steam injuring the mor- 
tar between the bricks, and eventually throwing 
the chimney down? A. Steam frequently has 
thus acted under the circumstances stated. 


(21) J. 8. says: How thick a wire rope and 
what size of solid round iron doI want to stand 
the falling weight of drilling tools, the largest 
weighing about 2,500 lbs.? A. We advise you to 
address your query, to a manufacturer. We could 
not answer it without knowing more particulars, 
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(22) J. B. E. asks: 1. What will be the dif- 
ference in pulling 2 screw tugs, each with a 20x 
24 inches cylinder and 7% feet wheel, drawing 8)4 
feet water, ora tug with double cylinders 20 x 24 
inches, wheel 919 feet, drawing 1044 feet water? 
A. The data are insufficient to enable us to an- 
swer this question. In any case, we could only 
obtain a rough approximation by calculation. 2. 
I have a tug, cylinder 20 x 24 inches with indepen- 
dent cut-off, working the cut-off on half and full 
stroke on link. Theengine pounds. Is it caused 
by the lead? A. The pounding may be ducto 
various causes, to improper arrangement of valve 
motion, lack of adjustment of working parts, or 
improper fitting of crosshead or crank pin brass- 
es. 

(28) J. J. M. says: Ihave an engine with 
one pair of cylinders, 6 inches by 8 inches stroke, 
running at 100 revolutions per minute with 40 lbs. 
steam in boiler. I wish to condense the exhaust 
steam in a surface condenser. Please tell me how 
many square feet I need. A. About 60 square 
feet will be quite enough. 


(24) H. L. B. asks: Will the air contained 
in an air chamber on a pipe over a faucet escape 
with the water aftcratime? Willair remain in 
an air chamber under a heavy pressure of water, 
if the water is kept in a state of rest? A. The 
airisabsorbed by the water, under heavy press- 
ure; but in the first case mentioned, the air cham- 
ber frequently receives supplies of air from the 
water. 


(25) F. N. asks: 1. Should a chimney be 
wider inside at the top than the bottom, and if so, 
why? A. Wedo not know of any good reason 
for this mode of construction. 2. Should the in- 
side diameter be equal throughout? <A. As the 
products of combustion grow cooler as they as- 
cend, and occupy less volume, the chimney could 
be gradually contracted from the bottom to the 
top, without serious loss of efficiency. 


(26) J. D. D. says: 1. I propose to build a 
steamboat with a keel 112 feet, beam 17 feet, of 
good model, with side wheels 15 feet in diameter, 
with paddles 4 feet long x 12inches wide. Draft, 
when loaded, is 30 inches. I shall use a locomo- 
tive boiler. 14 feet long by 4 feet diameter, with a 
firebox 42 x 48 inches, having 60 tubes 2% inches 
in diameter, and 10 feet long, which I propose to 
set in a brick arch, burning wood, with fire under 
the barrel instead of in the firebox, and returning 
through the firebox and tubes and over the top 
of boiler. Would there be any objections to set- 
ting the boiler in this manner? A. Its efficiency 
would be somewhat diminished. 2. My engine 
cylinder (oscillating) is 18 inches x 60 stroke, using 
steam at 75 lbs. and cutting off at 14 or 4% stroke. 
Is the cylinder large enough for the boat? A. 
Yes. 3. Will the boiler make steam enough to 
drive the engine at 50 revolutions per minute? A. 
No, not more than 25 or 30. 4. How much slip will 
the wheels have? A. About 15 or 20 percent. 5. 
Are the wheels of proper proportion for the hull ? 
A. They will answer very well. 


(27) W.G H. says: 1. I have made a smal] 
engine; size of cylinder is 18 by 2 inches,running 
at200revolutions per minute. Woulda locomotive 
boiler of the following dimensions generate sufli- 
cient steam to run it? Length of firebox 7 inches, 
hight of firebox 6 inches, width of firebox 6 inch- 
es, diameter of waist 6 inches, number of tubes 3, 
diameter of tubes 2 inches, length of tubes 11 inch- 
es. A. The boiler israther small. 2. What press- 
ure would the above stand, if made of ts inch 
copper? A. The safe working pressure would be 
from 60 to 70 lbs. per square inch. 


(28) L. P. S. asks: Has there been any plan 
for a governor devised on the principle of the gy- 
roscope? A. There have been a number of gov- 
ornors devised on that principle. So far as we 
know, they have not come into extensive use. 
One was proposed for the Bessemerchannel steam- 
er. 

(29) L. R. asks: How can I clean dirty oil 
from the drippans under hangers? A. Filter it 
through plugs of cotton wool. 


COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects: 

On Lighting Lamps by Electricity. By W.H.Z 

On a Perpetual Motion. By W. J. 

On Flying Machines. By M. K. 

On Nitrogen. By E. A. H. 

Onthe Bedbug. By 6 


Also inquiries and answers from the following : 
D. H. E.—A. B.—E. J. P.—W. M. C.—J. H. P.—A. B. 
—G. F.—O. P. B.-L. H.E.—F. F. F.—D. G. W.— 
G. D. 


HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer’s address is given. 

Hundreds of inquiries analogousto the following 
are sent: ‘“ Whose is the best washing machine, 
run by steam power? Whosells corrugated iron? 
Who sells machines for beveling the edges of 
straw boards, etc. ?”? All such personal inquiries 
are prinied, as will be observed, in the column 
of ‘Business and Personal,” which is specially set 
apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost 
any desired information can in this way be expedi- 


| tiously obtained. 
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. 177,812 


Burial case, T. E. Daniels s 

Burial case, .J. B. Morray... oe 14 
Burial case mold, T. E. Daniels.. +. 177,813 
Burner for lighthouse lamps, J. Func » 177,825 
Burner, Jamp, H. A. Chapin..............eeseeee eee 177,618 
Butter worker, M. Hutchinson 177,844 
Button and stud, sleeve, E. Verpillier. -. 177,899 
Calendar, automatic, M. H. Paddock.... wee 177,879 
Camp kit, M. A. Stephen - 177,166 
Can, A. R. Waller........... 177,902 
Can spout cap, W. Collins.. «+ 177,620 
Car coupling, W. H. Farris.. +e 177,705 
Car coupling, W. R. Keachie... eee LITR2 
Car coupling, C. H. Knowlton eee 177,648 
Car heater and ventilator, E. S. Jenison « 177,847 
Car heater and ventilator, H. Maey. 177,858 
Car, street, I. Wood..............0008 177,672 
Cars, driving fan blowers in, J. H. Wickes.. 177,907 
Carpet stretcher and tack driver, J. M. Farrar. 177,704 
Carriage lifting frame, C. F. Haynes 177,638 
Carriage top, G. E. Spare.............. oee 177,763 
Caster, furniture, G. B. Warren « 177,903 
Cattle. feeding salt to, Winterscheid et al 177,778 
Chain, ornamental, J. L. Heeley.. 177,834 
Chair, R. SK00g............ ceeees 177,891 
Chair, cradle, etc., combined, J. H. Leamond.... 177,855 
Chair, rocking, M. Schrenkeisen.. + 174,54 
Cheese vat, Howe & Hill 1V7,719 
Chimney tops, making fire, H. McMahan... wee 177,785 
Churn, A, L. Starkey eee LTT, 165 
Cigarette machine, J. & A. Marengo - 177,732 
Clasp for supporting garments, E. W. Philbrook. 177,882 
Clothes wringer, W. F. & H. L. Williams «+. 177,910 
Clothing seam. ornamental, J. H. Nichols... « 177,876 
Coal, mining, P. Sheldon (1)...............eeeeeeeee 1,185 
Coal screen, wire loom for, C. P. Seitzinge « 177,664 
Coal scuttle, A. F. Burnett....... wee 170,617 
Compass, mariner’s, J. McNabb............. - 177,869 
Concertinas, etc., bellows for, L. T. Simon........ 177%, 890 
Condenser for purifying grease, S. N. Hartwell... 177,713 
Condenser regulator, G. H. Corliss................ 177,807 
Cooker, steam, W. F. Guernsey +e 177,828 
Cooler, milk, G. Hofstatter...... wees 177,640 
Coop, folding, J. O’Connor............ceseeeeeeeeee 177,878 
Copy holder and galley stand, C. R. Brainard..... 177,681 
Coughs, etc., remedy for, M. Battaglia........... 177,614 
Currycombs, C. A. HotchKiss.............. 177, 838, 177,839 
Cradle, J. H. McLean 177,649 
Culinary vessel, D. J. Esser + 177,103 


- 177, 666 


Cultivator, D. C. Tanner. cc 
- 177,853 


Cultivator, wheel, E. M. & M. L. Kissell. a 
Curtain cord tightener, H. Resley......... « 177,885 
Desk, school, J. W.-Childs (r)... ae 7,182 
Desk, school, A. W. Hempleman. + 177,835 
Digger, potato, C. Small............ ccc ceee eee eee e eee 177,759 
Ditching machine, Skinner & McClure............. 177,158 
Doll head, C. Wiegand............... ee LTT 
Door hanger, S. H. & E. Y. Moore wee 177,654 
Door, screen, J. Palm............065 eee 170,657 
Doweling machine, A. P. Merchant. - 177,652 
Dryer, E. W. Bakewell (r) vee 7,121 
Ear muff, C. Sedgwick.... «177,55 
Egg box, J. L. Stevens (r). 1,181 
Elevator, J. Meyer.........ccscccccccccccsccscecsoes 177,379 
Elevator, hydraulic, C. A. Chandler . 177,688 
Envelope, L. P. Hay8............cceecescesceececcees 177,714 
Evaporator, gyro-, E. H. Gouge.............seeeeee 177,827 
Explosive compound, J. H. Dolde. «++ 177,818 
Fabrics, molding, W. H. Hart, Jr... + 177,831 
Fabrics, measuring packaged, E. Morgan (r)..... 1, 123 
Fare controller and indicator, L. Von Hoven..... 177, 900 
Faucet, A. Tomeska.. 177,898 
Felt cloth, ponncing, H. S. Richardson « 177,662 
Fence, portable, O. Thomas.............scecseseeee 177,897 
Fence post, J. E. Phillips.... 177,658 
Fence wire, L. B. Smith (r).......... I, 136 
Fence wire, barbed, C. H. Salisbury............... 177, 752 
Fire arm, breech loading, E. Hughes,............. 177, 642 
Fire arm, breech-loading, N. King...... « 177,852 
Fire arm, breech-loading, J. C. Welles. 177,905 
Fire arms springs, attaching, W. A. Richardson.. 177,887 
Fire kindler, D. B. Goewey............cccececcseees 177,769 
Fishing, spoon hook for, L. S. Hill... 177,639 
Floor cloth, making, Hulse & McKay. +» 177,842 
Flower basket, J. H. Meyer.................cccceees 177, 658 
ue Cleaner, A. Crosby (1r)..........cecceeeeceeeees 1,126 
nozzle or jet for C. E. Foster... ..... 177,680 


[OFFICIAL] Fruit lifter, W. McCormick ee 177,863 
Fuel artificial, F. Dixon.. +. 177,626 
Ses Furnace, hot air, D. Boyd 177,679 
| N DEX OF ] NVENTIONS Furnace, hot air, W. H. Lotz............ 0 cesses 177,857 
Gas, making, E. J. Jerzmanowski wee WGA 
FOR WHICH Gas governor, R. H. Plass..............eceeeeceeees 177, 145 
Gas, making, J. S. Williams...............eceeeeeee 177, 909 
Letters Patent of the United States were Gas, making, E. J. Jerzmanowskt. "" a77ess 
Granted in the Week Ending, a bine E. Stern.. oe ek 
asregulator, J. R. Hall Bee: , 
May 23, 1876, Gate, farm, A. J. Grady............ceeeeeeeeeeee ees 177,710 
Generator, water coil steam, B. S. Benson........ 177,791 
AND EACH BEARING THAT DATE. Globe and shade holder, hot air, L. E. Fish « 177,824 
[Those marked (r) are reissued patents. ] Governor, steam, J. W. Clark...........0..eeeeeeee 177, 804 
_.| Grain binder, H. H. Bridenthall, Jr wee 177,616 
A complete copy of any patent in the annexed list, Grain binder, Culbertson & Edgar.... . 177,623 
including both the specifications and drawings, will be Grinding ring dress, E. 8. Howland........ » 18 
furnished from this office for one dollar. In ordering, pontecriatiga anion to revolving, G. H. Pond.... eae 
please state the number and date of the patent desired, Harrow, ae Esra FENG LG 4? TE CD Sanne as 177,723 
and remit to Munn &Co., 37 Park Row, New York city. Harrow and cultivator, H. Butner.... ” ar7685 
=o. Harrow and field roller, M. Hutchins. - 177,29 
Air motive power, compressed, L. MeKarski..... 177,736 | Harrow and roller, J. Hartinger...... 177,636 
Alarm, burglar, S. H. Harrington.......... .. 177,637 | Harvester, C. C. Bradley........... . 177,689 
Alarm, burglar, F. A. Lane. .. 177,727 | Harvester, corn, S. S. Johnston........... « 177,644 
Bag, grain, H. Redden...... . 177,749 | Harvester, corn, J. I. and W. J. Mettler. - 177,738 
Bale tie, J. F. Briggs. .. 177,683 | Harvester, corn, J. D. Miller..............seeeeeeee 177, 872 
Bale ties, cotton, J. McMurtry............. 177,650, 177,651 | Hatchway, Hackett & Moessner.................+-+ 177, 688 
Basket, grain, G. AMSEN.............cceeeeeeeeees 177,783 | Hay carrier, E. L. Walker + 177,901 
Bath tub, back support, F. F. W. Eisenmann.... 177,700 | Hay loader, J. W. & E. Small..................000e- 177,893 
Beds, hinge for, T. Q. Hall... .. 177,711 | Health lift, W. B. Blake. ..........ccccccccece esse eee 177,794 
Bird cage, J. D. Heins...............:eseeeeeeeeeeees 177,715 | Heater, L. West....... +++ 177, 906 
Bird cage hooks, Osborn & Drayton (r)...... 7,188, 7,134] Hinge, J. K. Gilfillan.. see 177,708 
Blasting powder, J. H. Dolde.............cceeeeees 177,819 | Horse blanket, A. Crittenden..... - 177,809 
Boat, life. J. F. Cosgro..... .. 177,694 | Horseshoe calk, G. M. L. McMillen.... - 177,868 
Boiler, cast iron sectional, J. W. Hard .. 177,635 | Horseshoe nails, finishing, BE. Suckow «++ 177,768 
Boiler, domestic, J. McConnell............. .. 177,734 | Hosogoods, H. G. HubDard.......... see 177,814 
Boiler, sectional steam, W. P. Skiffington. .. 177,157 | Hose pipe coupling, G. H. Buzzell....1............ 177,668 
Boiler, steam, G. H. Corliss. . 177,692 | Hose pipe nozzle, R. Kendrick.. 177,646 
Boiler, steam, S. Smith 177,760 | Hydrant, T. Maguire............ ++ 177,860 
Boiler, wash, E. M. Mallett..............cceseseeees 177,730 | Ice cream freezer, D. J. Roger: «++ 177,888 
Bolt and chain, door, W. R. M. Adams.. . 177,674 | Ice creeper, C. Brodhead.... eee LTGIT 
Boot and shoe, S. F. Pray............005 ceeeeeeeees 177,660 | Ice machine, A. Ji 177,845 
Boot heels, burnishing, R. C. Lambart............ 177,726 | Ice, making, B. Hoppenyan VGA 
Boot, waterproof, H. D. Osgood.. .. 177,656 | Implement, combined, T. Davis. . 177,696 
Boot tree, J. H. Sampson...............000- .. 177,753 | Indicator, current, B. W. Hoxie . 177,840 
Boots, screw soling machine for, C. Tyson . 172,772 | Inkstand, S. Darling (r)....... 127 
Bread machine, W..P. JOMES.........eeeeee een seree 177,849 | Ironing apparatus, T. S. Wiles.. + 177,908 
Brick and tile machime, P. H- Kells................ 177,851 | Ironing board and table, J. A. Geraghty. eee WTO 
Brick machine, J. Bonshire. . 177,615 | Isinglass, obtaining, I. Stanwood... vee 177, 7164 
Brick machine, J. Denning... 177,815 | Key fastener, E. T. Jenkins 177,846 
Bridle bit, L. Earhart + 177,822 | Kiln, brick, J. Bronkar. wee 177,684 
Buckle fastening, R. Meyer (r) -. 71,129 | Knife, shoe, I. A. Dunham... + 177,627 
Bung borer, A. M. Norton. . 177,742 | Knitting machine, rotary, G. W. Cummings...... 177,695 


Knob attachment, door, S, S. Niles. 
Lamp extinguisher, F. H. Furniss. 
Lamp support, W. Westlake.... 
Lamp wick, W. Y. A. Boardman. 
Lamp wick trimmer, S. Naylor 
Latch and lock, H. L. Arnold 
Lathe, metal turning, S. W. Putnam, J 
Leather roillng machine, J. Bright....... 
Liniment, G. Bennet. 
Locks, secnring, Cook & Heath 
Loom picker, A. Holbrook... 
Loom take-up, T. W. Harrison.. 
Lounge, camp, A. Tottingham. 
Match box, O. H. Hicks 
Match box, S. E. Whitney... 
Measure, foot, F. B. Smith 


vee 170877 
+ 177,631 
Pe CK) 
- 1777796 
ee 177,875 
oe 174,611 
. 177,884 
« 177, 682 
7,790 
177,806 
- 177, 641 
. 177,830 
oe LTT 
+2 177,837 
oe LTTE 
- 17162 
Mechanical mechanical movement, H. Millingar.. 177,873 
Meter, liquid, H. S. Maxim - 177,738 
Millstone dresser, A. Defor... «+ 177,698 
Mop wringer, D. Hoag  1TG,116 
Nasal douche, Gassin, Gray & Gassin +» 177,632 


Nut lock, Smith & Gill........... cece eee eee ee ees 177,665 
Organs, tremolo for reed, O. H. Arno -. 177,610 
Padlock, A. Delkescamp.............cseeeeeeeeeeeee 177, 814 
Padlock, J. H. McWilliams (r)..........eeceeeeeeees 7,122 
Paper bag machine, J. H. Balsley.. oe LUG BT 
Paper glove band, W. P. Vrooman. -» 177,669 
Paper jewelry, F. W. Seidewitz........ «» 177,889 


Papers, producing safety, W. C. Syms............. 177,896 
Pavement, concrete, A. Pelletier.................. 177,744 
+ 177,859 


Pavement, stone, A. Maginnis.... { 
+» 177,811 


Pawl, noiseless, E. Curtis... 
Pencil, adding, J. J. White oe TTS 
Pencil sharpener, G. P. Schneider. «» 177, 663 
Photographs, negatives, retouching, F. Muravour 177, 874 
Photographic head rest, R. F. Adams 
Pill machines, feeding, J. A. McFerran 
Pill mold, J. A. McFerran............cccceeeeeeeene 
Pipe cutter, A. C. Wood.... : 
Planters, coverer for corn, C. G. Moremen.. +» 177,740 
Plow, rotary, J. K. Underwood 177,668 
Pocket book fasteners, L. Prahar.......... 177,746, 177,747 
Portfolio, J. & C. Quenzer 
Postage stamp, S. R. Dummer. 
Power, sand, S. R. Dimock 
Press, J. B. J. Mignon 
Price lists, holder for, S. Washburn, Jr . 
Printing press, C. B. Bottrell............. 
Printing press, E. T. Dockum 
Printing press, Woods & Tuttle (r). 
Pump, W. D. Trahern 
Pump supply pipe, J. M. Bailey 
Radiator air trap, G. W. Blake 
Railway carriage, E. Blochman 
Railway rail joint, C. F. Arnould... ate 
Railway switches, actuating, T. F. Corry. 
Rake, horse, J. H. Melick 
Raker and cocker, hay, W. J. Mettler. 
Reaper and harvester, W. Cla water.. 
Register, etc., electric, H. Whittemore . 
Rein guard, check, C. B. Dickinson 


177,782 
177,867 
177,866 
- 177,678 


177, 148 
.. 177,821 
<+ 1U817 
.. 177,871 
«+ 117,904 
-- 177,808 
-» 177,699 
we 4188 
-- 177,667 
. 177,612 
177,798 
177, 795 
«+ TT, 785 
.. 117,698 
+» 197,870 
seve 177,787 
weve 177,690 
. 177,661 
.. 177,816 
.. 177,156 
«177,864 
«17%, 655 
+ 177,659 
177,826 
177,621 
.. 177,622 
.. 177,619 
++ 177,828 
.. 177,645 
2 1TU724 
- 177,781 

7,124 
177,792 


Rein holder, C. Seibke .............. 
Roller or pulley, J. J. McCormick 
Sash cord fastener, J. Oltz 
Saw frame, scroll, H. L. Pratt.... 
Sawmills, conveying refuse from, W. Glue 
Saw, scroll, H. J. Cordesman, Jr 
Sawing machine, band, H. J. Cordesman, Jr. 
Sawing machine, drag, Clifford & Cory........ 
Scales, platform, H. Estabrook......... 
Screw-cutting machine, H. K. Jones 
Screw driver, J. F. Kingwill.. 
Screw tap, S. W. Martin.... 
Screw, wood, R. J. Nunn (r) . 
Seeding machine, J. B. Birge 
Separator, grain, C. & J. F. York 
Separator, rotary grain, H. A. Barnard....... 
Sewing machine, Applegate & Webb 
Sewing machines, driving, S. F. Burdett 177,800 
Sewing machine trimmer attachment, L.L.Barber 177,788 
Shade support, T. F. McGann (r) 
Shingle, M. McComb ........ 
Shoe knife, I. A. Dunham 
Shoe last, R. Taylor 
Shutter opener, window, J. R. Day... 
Sieve, E. Stewart. 5 
Sieves, crimping wire for, C. P. Seitzinger (.).... 


7,128 
177,865 
177,627 
++ 177,769 


«- 177,697 
- 177,894 
4,125 


Telegraph, printing, C. A. Randall 
Terret pad, J. R. Basiger............cccee cess ee eeee 
Thill coupling, A. L. Zuck. 
Thill support, J. McCarty... 
Tile mill, A. N. Hadley 
Timber, antiseptic, W. Thilmany. 
Toaster, F. O. Badger 
Tobacco, curing, J. B. Smith. 
Tool, compound, J. Hunt. 
Top, musical, E. N. Gaillard 
Trap, animal, J. C. Linder ... 


Skates, annealing iron, O. Edwards «. 177,628 
Slate, drawing, C. L. Slade............ .. 177,892 
Smoothing iron, self-heating, Jackson ef al...... 17%, 643 
Soap holder, Harlow & Bailey................seeee8 1T712 
Sole edge burnishing tool, C. S. Fifield . 177,629 


Spark arrester, Hawkesworth et al «- 177,648 
Spinning twisting tube, etc., C. Martin «» 177,861 
Stocking supporter, A. M. Weber............. s+ 177,670 
Stove covering, Daggett & Keith 177,624 
Stove pipe joint, J. L. Loring.. LMG RI 
Stove pipe shelf, Wolf & Saxby 177,911 
Straw cutter, Kath & Weyner ...............00ee00s 177,850 
Stump extractor, J. Cummins......... .. 177,810 
Table, lady’s work, L. F. Woodward.. 2 1,719 
Tailor’s measure, R. Ender -» 177,702 
Teeth, artificial, S. E. Cheeseman.... ++ 177,803 
Telegraph, burglar alarm, H. M. Reis.. 177,750 
Telegraph key, C. W. Lewis ++ 177,856 
SERRE OR IOnG 177,661 

171,675 
.. 177,912 
-. 177,862 
«- 177,829 
+2 177,70 
+. 177,786 
2 177,751 
«+ 177,843 
177, 106 
2 1IT28 


Trunk, L. M. Ringwalt............cce sees eee e ee eeeee 177,751 
Trunk, E. A.G. Roulstone (1).............eeeeeeees 7,130 
Tubing, flexible, W. B. S. Taylor (r).............. 1,187 
Uterire supporters, etc., attaching, C. Yeomans. 177,780 
Vehicle, four-wheeled, W. Buckeridge............ 177, 799 
Vehicle hub, W. C. Partlow ...........ccceeeeeeeeee 177,881 
Vehicle seat lock, Brundige & Hall................ 177,798 


Vehicle spring, R. L. Baldwin.. . 177,613 
Velocipede, A. Knudson 177,854 
Velocipede, E. A. Wheeler. 177,774 
Ventilator, H. Childs..... « 177,698 


«+ 177,801 
«+ 177,880 
see 177,678 
- 177,701 
177,895 
20 177,15 
+ 177,687 
177, 802 
177,677 
++ 177,691 
+ 177,647 
+e 177,48 
+» 177, 882 
+» 177,805 
« 177, 625 
177, 676 
« 177,820 
177,836 


Vessels, propeller for, G. G. Caldwell . 
Wagon brake, W. S. & F. Pangle.. 
Wagon, light spring, J. J. Black.. 
Wagon spring, C. Emberger 
Walls, decorating, A. Stuebner . 
Wash bench, G. King 
Washing machine, W. Bymaster ... 
Washing machine, J. F. Chesebro 
Watch key, J. S. Birch 
Watchman’s time recorder, A. A. 
Water closet bowl, T. G. Knight... 
Well curbs, expanding, A. A. Peck 
Winch, J. B. Hawley............. 
Windmill, G. R. Comstock.... 
Windmill, E. Dice 
Wrench, E. H. Beach 
Wrench, top, J. F. Dunigan................. 
Yoke, neck, N. Hiatt 


DESIGNS PATENTED. 
8,901, 9,302. —SKIRT BoRDERS.—I. Hauser, New York city. 
9, 308.—ABacus.—G. M. Kendall, New York city. 
9, 304.—BEER MuGs.—W. C. King, Union township, Pa. 
9,805 to 9,308.—CARPETS.—W. Spurway, Kidderminster, 
England. 
9,309.—VaLVE HAND WHEEL.—E. G. Burnham, Bridge- 
port, Conn. 
9,310.—Fan.—M. F. Foster et al., Washington, D. C. 
9,311.—SPooN HANDLE, ETC.—L. R. S. White, Waterbury, 
Conn. 


[A copy of any one of the above patents may be had by 
remitting one dollar to MuNN & Co., 37 Park Row, New 
York city. 


SCHEDULE OF PATENT FEES, 


On each Caveat. 

On each Trade mark. a 
On filing each application for a Patent (17 years). ... 
On issuing each original Patent...............0.eeeeee 
On appeal to Examiners-in-Chief................eeee0e 
On appeal to Commissioner of Patents Me 
On application for Reissue.............cceeeeee cee ceeeee 
On filing a Disclaimer. ............ceccecceeceeeeeceecees 
On an application for Design 3 years) 
On application for Design (7 years).. 
On application for Design (14 years)... 


[ESTABLISHED 1846.] 


Mam & Co.’s Patent Offices, 


The Oldest Agency for Soliciting Patents in the 
United States. 


THIRTY YEARS' EXPERIENCE. 


MORE PATENTS have been secured through this 
agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been 
selected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed them- 
selves of Munn & Co.’s services in examining their in- 
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in- 
ventions, confer with inventors, prepare drawings, spe- 
cifications, and assignments, attend to filing applications 
in the Patent Office, paying the government fees, and 
watch each case step by step while pending before the ex- 
aminer. This is done through their branch office, corner 
F and ‘7th streets, Washington. They also prepare and 
file caveats, procure design patents, trademarks, and re- 
issues, attend to rejected cases (prepared by the inventor 
or other attorneys), procure copyrights, attend to inter- 
ferences, give written opinions on matters of infringe- 
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent business both in this and in for- 
eign countries. 

A special notice is made in the SCIENTIFIC AMERI- 
CAN of all inventions patented through this agency, with | 
the name and residence of the patentee. Patents are of- | 
ten sold, in part or whole, to persons attracted to the in- 
vention by such notice. 

Patents obtained in Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain; Portugal, the British ' 
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Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign patents, 
which states the cost,time granted,and the requirements 
for each country. 


Copies of Patents. 

Persons desiring any patent issued from 1836 to Novem- 
ber 26, 1867, can be supplied with official copies at rea- 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of- 
fice $1. 

A copy of the claims of any patent issued since 18386 will 
be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, 
anddate of patent. 

A pamphlet containing the laws and full directions for 
obtaining United States patents sent free. A hand- 
somely bound Reference Book, gilt edges, contains 140 
pages and many engravings and tables important to every 
patentee and mechanic, and is a useful handbook of ref- 
erence for everybody. Price 25 cents, mailed free. 


Address 
MUNN & CO, 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 
Brancw OrricE—Corner F and 7th Streets, Wash- 
ugtonu. D. C. 


FOREIGN PATENTS 


AND 


THE CENTENNIAL. 


There is no doubt thatour Centennial Exposition wil 
attract to our shores multitudes of representative people 
from all parts of the world, and they will take home with 
them many of our best improvements to introduce into 
their own manufactures. 

An unusual opportunity will be offered for selling to 
these people such foreign patents as have been secured on 
good American inventions in the respective countries 
from which these visitors come. 

At the reduced prices for which patents are obtained 
abroad, our people will lose a chance not likely to occur 
again, if they do not avail themselves of the opportunity 
of securing their inventions in foreign countries at once 
so as to have their patents ready to negotiate during the 
coming summer. 

For cost of patents inthe different countries and the 
conditions on which they are granted, send for pamphle 
containing full information. 


Address 


MUNN & CO., 


37 Park Row, New York. 
BRANCH OFFICE, cor. F and “th Sts. 
Washington, D. C. 


SCIENTIFIC AMERICAN, 


FOR 1876, 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


THIRTY-FIRST YEAR. 


VOLUME XXXIV.—-NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of January, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 


To the Mechanic and Manufacturer. 


No person engaged in any of the mechanical pur- 
suits should think of doing without the SCrEN- 
TIFIC AMERICAN. Every number contains from 
six to ten engravings of new machines and inven- 
tions which cannot be found in any other publica- 
tion. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures,Inventions,Agriculture,Commerce 
and the industrial pursuits generally; and it is val- 
uable and instructive not only in the Workshop 
and Manufactory, but also in the Household, the 
Library, and the’ Reading Room. Each volume 
contains hundreds of Notes, Receipts, and Sugges- 
tions and Advice, by Practical Writers, for Work- 
ing Men and Employers, in all the various arts. 


| TERMS OF SUBSCRIPTION --- POSTAGE 
PAID BY US. 


One copy Scientific American, one year....$3,20 
One copy Scientific American, six months. 1,60 
One copy Scientific American,threemonths 1,00 
One copy Scientific American and one copy 
Scientific American Supplement, both 
for one year, post-paid 


7.00 


The Scientific American Supplement 


A weekly paper, uniform in size with the SCIEN- 
TIFIC AMERICAN, but a distinct publication. It 
contains working drawings of engineering works, 
and-elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An illustrated cover protects the hand- 
somely printed sheets. Price, $5.00 per annum 
Single copies 10 cents. 

Remit by postal order, draft, or express. 

Address all letters and make all Post Office or- 
dersand drafts payable to 


MUNN & CO. 


37 PARK ROW, NEW YORK. 
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Acalypha marginata.. 

Agricultural machine ery 312, 39; 
Air pump, Moll and Aithetde’ 8... 371 
Almanac, adjustable, Miller’s.... 102 
Alocasia intermedia........,...... 23 


Angling fish, the..................- 359 
Anthracene method of making, 
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Aquaria, apparatus for emptying, 
American Fountain Co.’s..... 
Aqueduct of La Vanne, France... 194 
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Barometer, registering, Barnes’.. 308 
Barrel- chamfering, ete’.,machine, 
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Barrel head dressing machine, 
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Barrel-leveling machine, Holmes’ 
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Barrel-stave jointing machine, 
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Orchard’s ........ cecseeceeeee 132 
Boiler plug, fusible, Smith’s...... 246 


Boiler-testing machine, Howard’s 246 
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Camphor, the manufacture of.... 213 
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Carpet rag looper, Wyckott’s..... 118 
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Carving and paneling machine, 
Fay & Co.’s. . 390 
Cattle, Thelemark. 
Centennial exhibition, a parasiti 
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Centennial, the—The Carriage 
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Centennial the—The New Jersey 
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pullding Haniebe eels abe wiecine one te 338 
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et and enquiry oflice 
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Chinese scientific literature....... 279 
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Chromatrope, addition to Mor- 
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Chromis paterfamilias.. 
Chromostroboscope, the 
Churn, Shephard’s. 
Cider mills.......... id 
Cleopatra’s needles.. 
Closet, self-closing, d’Heureuse’s 227 
Cloth- enameling machine, Allen’s 259 
Cloth-folding machine 178 
Clothes dryer, Brooks’ 
Cod’s stomach, contents of a...) 
Coining money.............sceeeeee 
Coke ovens, the Cambria Iron 


Connecting rod, gascortalning the 

length of a. 
Cork machinery,.. 
Corn planter, Noel’s. 
Cottage, ornamental.. 
Cotton planter, Seymour 8, 
Cotton stalk puller, Brown's, 
Crab, the Buddha 7 
Cradle, automatic, Vandevort’s.. 
Crane, locomotive, Appleby’s 
Cucumis metuliferus 


den’s 
Door check, Collins’....... 
Door fastening, barn, Peer’ 
Dough cutter, Collins’...... 
Drilling machine, multiple. 
Dumping cart, Wiestling’s... z 
Dynamite, the manufacture of.... 
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Electrical experiments, Ricco’s,. 213 
Electric apparatus for recording 


wlectiteliy and organ buildi 
Emery grinder, Sanford’s. 
Emery wheel, Harding's 
Engine, ammonia, D elaporte 5 
Engine, compounded beam steam, 
Bagshawe’s. 7 
Engine, compression, Hider: % 
Engine, hydrocarbon, ton’ 8. ans 
Engine, semi-rotary, ‘High neon 8 223 
Engines, automatic steam, Max- 
MMB eae cov weiierdins «eee 287, 290 
Engines, compressed air..,....... vi 
Engraving and chasing machine, 
Atchison’s .................006 2i4 


FE 
Faucet and vent, Talley’s. 


Faucet bushing, Mantey’s 38 
Feed water heater, Hayes’ 242 
Feed water purifier, Pauc 130 
Fernery, anew form of. 311 
File, di ‘amond, Haptonst: 291 
Files ........... 184 
Filter, a centrif 147 


Fire-extinguishing 
Fire-extinguishing sprinkler, 
nant’s.......... 


Fire plug, Rapp’s 66 
Fish hawk and its" prey 103 
Fish, the red fire......... 263 
Float, ¢ Opper, the Kenton.. 310 
Flour and meal chest, Smith’s 166 


Flower vase, Lee’s. 
Fog alarms 232 
Fountain, economic, raeeeeeials 3890 
Furnace, revolving, Manes’.. 9 
Fuses 


Gas apparatus, Fichholtz’ 
Gas burner, self-lighting, 


Gear-cutting attachment for 


lathes, Mill’s -. 166 
Geraniumplatypetalum............ 185 
Governor, the Allen steam engine, 


Huntoon’s 
Grain cleaner, Johnson’s 
Grate bar, furnace, Erdman’s. 
Grate, smoke-burning, Jordan’s. 
Grease cup, automatic............ 2 
Greenhouse, curvilinear, Las- 


celles’ 146 
Grinding flour, mill for.. 35 
Grinding machine, Union Stone “0 


Guelder rose, the....... 
Gurnard, the_filamentous 
Gyroscope, Deane’s. 


a 


Hat-molding and shaping ma- 
chinery .......-.....5+5 
Hatters’ felt-making 
Hay tedder omara e 
Head muff, First's. 


$92 
Hoop-bending machine, Holmes’ 307 
Horse-grooming machine, New- 


COM Besescetee seeds eh saaens venice 402 
Horseshoe and swage, Stephen- 

a BONE B: ee cy cctncceiee faites steuiniss nas 355 
HOrseshoes .... 00... cceeeseeeeees am 
Horse, steam, for street railways, 

Matthewson’s ..............0008 


Hose carriage, Miiler’s, 
Household devices...... inte 
Hubs, wheel.......ccccesscseeeeeees 


Incubator, Carbonnier’s.......... 213 
Se paous system of, 
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Jaguar, female, with her young.. 39 
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Kitchen cabinets Holt's: sn. 28 
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Lammergeyer, the................. 
Lamp chimney cleaners. 
Lard tanks 
Lathe, watchmaker’s, William: 
Lathing machine, Trimble’s 
Leather-dressing machine,Rosen- 
steel’s. . 184 
Lifting jack, 
pitting jack, Vibert’s 
Light from mechanical" 
Lightning rod point, Weston 
Lightning rods 
Locomo tive re 


Stirling’s.. 98 
Looms, powe' 104 
M 
Magnetic spectrum, the........... 244 
Magneto-electric machine, porta- 239 

Manco: ‘electric ‘machines... 111! 


Mahovo, Von Schubersky’s....... 
Man-of-war, an Australian........ 
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Advertisements. 
Inside Page, each insertion - - - '75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 


Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Friday morning to appear in next issue, 


ATENT FOR SALE—The best Rubber Con- 
cave Plug ever invented, for Wash Bowls, Bath 


Tubs, Sinks, &c. No metal to marthe bowl, tub, or sink. 
Apply to F. J. ORDWAY, Boston, Mass. 


Wante ’ 


Photogenic Copying Paper, 


For copying Scroll or Fretwork Designs, Leaves, &c. 
Will copy most intricate Design in from 8to5 minutes. 
Recipes and directions for makingtwo kinds, 25 cents. 
JACOB PARTRIDGE, Buda, Bureau Co., Ill. 
S.A. BRown, 


See CASTING 


PEREMPTORY SALE 


Western Agency fora good Manufacturing 
9Co. J. B. CHAPMAN, Madison, Ind. 


TO ORDER. 
Buffalo,N.Y. 


S MALL IRON 


Factory Property and 
Water Power. 


Will positively be sold on the premises, at Wolcottville, 
Conn., July 12, 1876, at 2 o’clock P. M., the Factories for- 
merly oecupied by the 

<EDFIELD & PRICE MANUFACTURING CO. 

The buildings are of frame on stone foundations, well 
adapted for any business, requiring a large amount of 
room, as they contain about 40,000 square feet of floor, 
and a nearly new Breast Wheel, supplied from a Water 
Power of 40 horse, almost unfailing in supply. 

The Factory Lot contains about 4 acres. Contiguous to 
the Factory is an Office finished in hard wood, with Fire 
Proof Safe. Adjacent to the Factory are about 15 

FRAME BUILDINGS AND TENEMENTS, 
Part or all of which will be sold at the same time. Title 
perfect, and possession given immediately. 

For further particulars, inquire of G. W. CHEESMAN, 
Ansonia, Conn., or WALTER M, SmtTH, 18 John St., N.Y. 

CHARLES H. WOODBURY, Trustzz, 
88 Pine St., New York city. 


ATR COMPRESSORS 


FOR ALL PURPOSES. 
A SPECIALTY of HEAVY PRESSURES, 


THE NORWALK IRON WORKS CO., 
SouTtH NoRWALK, Conn. 


THE 


Bigelow Engine, 


The Cheapest and Best Portable 
Engine offered to the Public. 


Price, 4 Horse Power 
“gw cians 


won “ “ 
rn “ 


“Qe” “ 
“15 “ 


Price of Stationary Engines: 
Without Boilers. 


4Horse Power. . $150 
6 Ga oe eo ales - 1% 
Tto 844 Horse Power. 225 
12 to 15 os £0 Slew rea 300 


Send for Illustrated Circular 
and Price List. 
H. B. BIGELOW & CO., 


New Haven, Conn. 


ANUFACTURERS AND PATENTEES hav- 
ph ing useful articles, suitable for the Hardware Trade, 
and desiring aid to manufacture and introduce the same 
address P. P. PRATT, care Pratt & Co., Buffalo, N.Y. 
Small samples may be sent, same to be returned if desired 


ION HOISTING ENGINES. 


FRI 
AND FRICTION [0 FRISBIE &CO 


FORGE HAMMER S 
A 
SPECIAL PULLEY S NEWHAVEN. | 


TRADE ENGINE. 


— 
Noiseless in operation—Perfect 
in workmanship—all light parts 
of Cast Steel. 

Every Engine indicated 
valve corrected to give the 
est attainable results. 


and 
high- 


Warranted superior to any 
semi-portable mgine in the 
market! 


: Send for Price List and Circu- 
lar. 


HERRMANN & HERCHEL- 


RODE M’F’G. Co., 
Dayton, Ohio. 


ANTED—Some responsible Brass Founder 

to manufacture my PATENT THERMOSCOPIC 
LUBRICATOR on Royalty; or will sell a half interest. It 
is entirely relable, simple, and durable. The least heat 
generated by a journal will cause the oil to flow as de- 
sired, and sound an alarm, if necessary. The principle 
can also be applied to various other useful purposes. Ad- 
dress E. D. TYNE, Reno, Nevada. 


CELEBRATED FOOT LATHES 
Ric, Foot Power, Back-geared Screw 


Lathes, Small Hand and Power Plan- 
ers for Metal, Small Gear Cutters, 
Slide-rests, Ball Machine for Lathes, 
Foot Scroll Saws, light and heavy, 
Foot Circular Saws. Just the 
thing for amateurs and arti- 
sans. Selling everywhere. Sendfor 
Illustrated Catalogues. 

N.H. BALDWIN, Laconia, N. H. 


PATENT SCROLL SAWS. 


Our specialty is Scroll and Band Saws. Over 300 Ma- 
chines in use. SUPERIOR TO ALL AND LESS PRICE. 
CORDESMAN, EGAN & CO., 
Cor. 2nd & Central Ave., Cincinnati, O. 


ITHERBY, RUGG & RICHARDSON, Man- 

ufactures of Woodworth Planing. Tongueing, 

and Grooving Machines, Daniel’s Planers, Richardson’s 

Patent Impreved Tenon Machines, Mortising, Mould- 

ing, and Re-Saw Machines, and ‘Wood-W orking Ma- 

chinery generally, 26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 


Solid and Homogeneous. Guaranteed tensile strength,25 
tuns to square inch. An invaluable substitute for expen- 
sive forgings, or for Cast Iron requiring great strength. 
Send for circular and price list to CHESTER STEEL 
CASTING CO., Evelina St., Philadelphia, Pa. 


OYFUL News for Boys and Girls!! 
ey Young and Old!!! A NEW IN- 
VENTION just patented for them! 
Fret Sawing, Scroll Sawing, 
wurning, Boring, Drilling, Grind- 
ing, Polishing ! All on one Cabi- 
net Lathe, on Wheels. 

Price from $5 to $20. For Famphiet, 
address EPHRAIM BROWN, 


Lowell, Mass. 


one 


MACHINERY. 


IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


HANGERS, PULLEYS, COUPLINGS, BELTING, &c. 
&c. Send for Illustrated Catalogue and Price List. 


GEORGE PLACE, 
General Agent for the TANITE CO.’S SOLID EMERY 
WHEELS AND EMERY GRINDING MACHINERY 
121 Chambers & 103 Reade Sts., N. Y. City. 


RELMBLE PARTY, having four Centennial Exhibi- 
tion spaces (different principal buildings) with intel- 
ligent assistants, will cxhibit additionally meritorious 
article. Address ‘‘R,’’ Graphic Oftice, Philadelphia. 


ANTED--Situation as Supt. or Foreman of 
Machine Works, or to travel for a Supply house, 
by a machinist and draughtsman of 15 years’ experience 
as foreman. Have had experience with steamboat and 
blast furnace work of the West. Would prefer the South. 
Address I. LIVINGSTON, Box 773, N. Y. city. 


HHO IT PA 


30: 


As arule, it pays best to advertise what one has to sel 
or wishes to purchase, in papers having the largest cir 
culation among the class of persons likelyto be interested 
in the article. Parties having Manufacturing Establish 
ments to sell orlease, or who wish Estimates made for 
Constructing Bridges, Dams, Iron Buildings, Furnaces, 
Heating Apparatus, Steam Engines, Boilers, Wood and 
Iron Working Machinery, Agricultural Implements, or 
Contracts for Engineering Works of all kinds, will find 
that it pays to advertise in the SCIENTIFIC AMERI 
CAN. 

The value of the SCIENTIFIC AMERICAN as anad 
vertising medium cannot be over-estimated. It goes 
into all the machine and workshopsin the country, and 
is taken at the principal libraries and reading rooms in 
the United States and Europe. 


The SCIENTIFIC AMERICAN and SCIENTIFIC 
AMERICAN SUPPLEMENT have a larger circulation 
than all other papers of their kind in the world com- 
bined ; and at no period since the commencement of the 
publication of these papers has the weekly circulation 
been as large as at the present time. 

The actual issue of the SCIENTIFIC AMERICAN is 
47,500 per week, and of the SCIENTIFIC AMERI- 
CAN SUPPLEMENT, 15,000, making the combined 
circulation, 62,500 every week. 

If anything is wanted in the mechanical line, advertise 
for it in the SCIENTIFIC AMERICAN. 

If one hasa patent or machinery to sell, advertise in 
the SCIENTIFIC AMERICAN. 

Ifany one is exhibiting at the Centennial, it will pay 
them to advertise where they may be found. 

For rates, see the first column of the last page of this 
paper. 
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The Supplement. 


Next to the SCIENTIFIC AMERICAN, the SCIEN- 
TIFIC AMERICAN SUPPLEMENT has the largest cir- 
culation of any paper of its class published. The SUP- 
PLEMENT is a distinct publication from the SCIEN- 
TIFIC AMERICAN, and has a large circulation other 
than among the subscribers of the regular edition 
Terms for advertising are very low, as follows: 


Back Page, tinted cover... ..85c. a line EAcH 
..25¢.a line) INSERTION. 


Discount for large space, and to quarterly advertisers. 
Address the publishers, 


Munn & Co., 


37 Park Row, New York 


L. B. WITHERBY. @. J. RUGG. 8. M. RICHARDSON. 
WE can sell these First-Class 74% 
Octave Rosewood Pianos for 

bane. Hundred and Ninety 

ollars, because we employ no 
agents and allow no discounts to 
dealers—they swindle you out of 
more than twice the real cost of all 
pianos: ae area Tesponeible incor. ‘ 
porated Company,and refer by per- a 
Inission to the Chemical National it 
Bank of New York City, which any / 
Bank in the United States will sat- i 
isfy you is by farthe strongest Bank fii} Hi 
in America. Wemake this statement HMNI|Ii 
to prove that our 5 years’ warrant 
guarantees our Pianos to be fully 
equal to any Piano in the known 


a 


have bought our pianos during the 

ast seven Pears.you will be sure to 

nd some of them at your very door, 
in your own or some adjoining town, 
where you can see and try our Pi- 
anos. e send them everywhere 
for trial. Please state where you 
saw this notice. 


Address, 


world at any price. If you will send s 

for our Cata ogue, containing over TURTEVANT We have two of 
1,000 names on residences of pro- Horst, them in our public 
minent citizens everywhere, w New York, parlors. 


Sept. 15, 1874. 


; TO WHOM_IT MAY 

CONCERN. — We_have 
used the U. 8S. Pianos 
for the past six years. 


United States Piano Co., 


“ail 1 
id 


In our opinion 
/ there is no Piano more 
durable, or possessing 
superior musica! quali- 
ies, 


"L, & G.$. LELAND, 
Proprrerors Srr-vevant Horn, 


810 Broadway, New York. 


STEAM ENGINES FOR SALE, 


I offer the following very superior Todd & Rafferty En- 
gines for sale at greatly reduced prices: One 18x36, one 
4x18 (sawmill), one 12x14, one 11x24, one 10x24, one 9x20, 
one 7x16, one 5x10 an legs, one 8x12, portable one 8x16, 
double hoisting; all first class and entirely new. Also 
Various sizes and kinds of Boilers. I will also furnish 
specifications and estimates for al] kinds of ropeand bag- 
ging machinery. Send for descriptive circularand pricc. 

Address .C. TODD. 

10 Barclay St., New York, or Paterson, N.J. 


STR Yr LK 
aK LK ae 


Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 


Small Lathes, Engines, Slide Rests, &c. Catalogues free. 
GOODNOW & IGHTMAN, 23 Cornhill, Boston, Mass. 


RACING BOAT STOCK. 


SPANISH & WHITE CEDAR. 


Extra lengths and quality, from 3-16th thick up, planed 
and unplaned. Also, full stock of HARD-WOOD LUM- 
BER and VENEERS, MAHOGANY, SATINWOOD, 
ROSEWOOD, WALNUT, &c. 


Inclose Stamp for Catalogue and Price-List. 


Geo. W. Read & Co., 


186 te 200 Lewis st.,ft.5th & 6th sts.,E.R.,N. Y 


Bollinger’s Patent 
urbine 
WATER WHEELS 


AND 


Mill Machinery. 


fe, &2-For Circulars, address 


YORK MANUF’G CO. 
York, Pa. 


ANTED—QUAINT, COMICAL, OR GRO- 


tesque Statues, Fountains, &c., or other garden 
ornaments; Automatic Animals or Figures; Mechanical 
Surprises; live Swans, Ducks, Animals, steam or other 
motor Rafts, Boats or peculiarities for ponds and pleas- 
ure grounds. Address ART GARDEN Co. ,13 West St., Bost. 


ny 


Bacon 


Planing & Matching. 


Moulding, Re-sawing, and Tenoning Machines. Scroll 
Saws and General Wood- Working Machinery. 
JOHNB. SCHENCK’S SONS | Matteawan, N.Y. 

Send for Catalogue. 118 Liberty St., N.Y. city. 


TO ELECTRO-PLATERS, JEWELERS, AND 
WATCHMAKERS, 

BATTERIES, CHEMICALS, AND MATERIALS, in 

sets or single, with Books of Instruction for Nickel, 

Gold, and Silver Plating. THOMAS HALL, Manufac- 


turing Electrician, 19 Bromfield Street, Boston, Mass 
Illustrated Catalogue sent free. 


MECHANICAL DRAUGHTSMAN & PRACTICAL 
Machinist wants engagement in either Branch. For 
particulars,ad.Draughtsman, 163 Seneca St., Buffalo,N.Y. 


Lathes, Planers, Shapers, Drills, 


Gear & Bolt Cutters, &c. E.G LD, Newark, N.J. 


AWED WHITE PINE BLIND SLATS FOR 

Sale- Dry choice,& cheap. Accessible to N.Y.,East- 
ern, and Middle States. H.B. RATHBUN & SON, 
Mill Toint, Ontario, Canada 


SPARE THE CROTON & SAVE THE COST. 


Driven or Tube Wells 


furnished to large consumers of Croton and Ridgewood 
Water. WM.D. ANDREWS& BRO., 414 WaterSt.,N.Y. 
whocontrol the patent for Green’s American Driven Well. 


$12 a day at home. Agents wanted. Outtit and 
terms free. TRUE & Co., Augusta, Maine. 


Bs PAY to sell our RUBBER PRINTING STAMPS.— 
Terms free. TAYLOR & CO., Cleveland O. 


FRE TOOLS OF ALL KINDS—Foot Lathes, 
Scroll Saws, Twist Drills, Taps and Dies. Send 


ment. 
more, 


Ma 
A MONTH--agents wanted every- 
where. Business honorable and first 
class. Particulars sent free. Address 


J. WORTH & CO.. St. Louis.Mo. 


B00 


JACKSON & TYLER, 16 German St., Balti- 


SMALL MILLED MACHINE SCREWS made 
to order. Samples and pricelist sent free. 7 
CurTIS M’F’a@ Co., West Brattleboro, Vt. 


A WEEK to Agents, Old & Young, Male & Fe- 
male, in theirlocality. Terms & OUTFIT FREE, 
Address P. O. VICKERY & CO., Augusta, Me. 


BLAKE’S PATENT 
Stone and Ore Breaker 


Crushes all hard and Brittle Substances to 
any required size. Also, any Kind of 
Stonk for Roabs and for CONCRETE, &¢c. 
Address BLAKE CRUSHER CO., 
New Haven, Conn. 


INDIA RUBBER, 
For Inventors and the Trade,made into an 
short notice, F. H. HOLTON, 45 Gold St., 
Established in 1860. 


OODWORTH SURFACE PLANERS $125, Planers 
street, New York. , 


Water Wheels, 


More than four times a8 
many of Jas. Leffel’s im- 
proved Double Turbine 

ater Wheels in operation 
than any other kind. 24 
sizes made, ranging from 
584 to 96 in. diam. under 
heads from 1 to 240 ft. Suc- 
cessful for every purpose, 
Large new pamphiet, the. 
finest ever published, con- 
taining over 30 fine illustra - 
tions, sent free to parties, 
interested in water power. 

JAS. LEFFEL & CO.. 
Springfield, O., & 109 Lib- 

erty St., New York City. 


WHAT? pEtticuiare ose 25 ClSozr akacice ge, cance WILL DO 


rn George Washington Centennial 
Memorial. Fine Art work; ad- 
®mitted at Memorial Hall. Terri- 


tory given. WITTEMANN BROS., 164 Willlam,St.. N.Y. 


CENTENNIAL 
BOOK OF BIOGRAPHY 


of the great f the 
FIRST 100 YEAES OF OUR INDEPENDENCE, 


The glory of America is her great men. Everybody 
wants to read their lives atthis Centennial season. vt ents 
Wanted. Agents gelling histories should sell this book 
also. Everybody buys it. The greatest success of the 
ear. Send forcircular. P. W, ZIEGLER & CO., Phila- 
elphia, Pa., and Chicago, Ill. 


pattern at 
ew York. 
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REVERSIBLE 


HOISTING ENGINE 


FOR ALL PURPOSES. 


we cheap simple, durable, and effective. 2% 
LIDGERWOOD M’F'G CQ., 165 Pearl St., N.Y 


ACHINERY OF IMPROVED STYLES FOR 
making SHINGLES, HEADING, and STAVES; 
also GUAGE LATHES for TURNING HANDLES. Sole 
makers of Laws Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOR & CO., Lockport, N. Y. 


IDGE’S FOOD ror Inrants & INVALTDS isthe stand- 
ard preparation of its kind in England and America. 


For the Best and Cheap= 
Neo at peeps PH ee 
DROP PRESSES. MIDDLETOWN, Conn. i 


1 6 ONLY, FOR THE CENTENNIAL 

IMPROVED AIR PUMP. Double 
acting, and warranted to fill receiver, 1x3 feet, 
in one minute, up to 15-20 pounds pressure. 
Sent on receipt of price. 


H. WEINDEL, 460 Dillwyn St. 
Philadelphia, Pa. 


Address W. H. CHIDESTER, 
267 Broadway, New York. 


SHAFTS PULLEYS HANGERS 


COUPLINGS ETC. 


In Stock, and for Sale by 
WILLIAM SELLERS & CO., 
Philadelphia, and 79 Liberty St., New York. 
Price lists and pamphlets on application. 


DVERTISERS DESIRING To REACH Coun- 
TRY readers cando soin the cheapest and best mant 
ner by using one or more sections of Kellogg’s Grea- 
Newspaper Lists and State Divisions. Good medium for 
Patentees. For illustrated catalogue and colored mar, 
address A. N. KELLOGG, 79 Jackson St., Chicago, Il. 


BEAUTIFUL EVER-BLOOMING 


ROSES 


Strong Pot Roses, suitable for immediate flowering, 
sent safely by mail, postpaid. Five splendid varieties, 
all labeled, 1, 12 do. $2, 19 do. $3, 26 do. $4, 
35.do.$5. For 10 cents each, additional, one Mage 
nificent Premium Rose to every dollar’s worth or- 
dered. Send for our new GUIDE TO ROSE CUI- 
TURE, and choose from over 300 finest sorts. We are 
the largest Rose-Growers in America, and allow pur- 
chasers to make their own selections. Satisfaction 
au ranteed. Address THE DINGEE & CONARD 
O., ROSEGROWERS, West Grove, Chester Co., Pa. 
the Union. This comes 


within the grasp of every 


reader of this paper who possesses sufficient enter- 
prise to spend afew hoursin ralsing a sma!l club 
of subscribers to THR ILLUSTRATED WEEKLY. 
Send your address on posta) card for circulars, 
terms, etc. Send 2 three cent Stamps If specimen 
copy of paperis desired, Address 

CHAS CLUCAS & CO., 14 Warren St., New York 


PATENT 


Planing and Matching 


and Molding Machines, Gray and Wood’s Planers, Self- 
oiling Saw Arbors, and other wood-working machinery 
S. A. WOOD’S MACHINE Co., j 91 Liberty St., N. Y. 
Send for Circulars, etc. 1% High St., Boston. 
OTIS’ SAFETY HOISTING 
OTIS, BROS. & CO. 
W YORK. 


Machinery. 
No ; 348 BROADWAY, NE 


NIAGARA STEAM PUMP 


98 097 Pearl St., Brooklyn, N.Y. 
Agency, A.Aller,95 Liberty St.,N.¥ 


Norman Hubbard, 


tothe CENTENNIAL and 
returnfrom any point in 


6 cents in stamps for Illustrated Catalogue and Supple- |- 


SoLE MANUFACTURER, 
ENGINES AND BOILERS, 


ol Pulleys, Shafting,and Hangers 
: w Specialty. 


N oO We will start you ina susiness you 
can make $50 a week wftnout capital 


M O N EY easy and respectable for either sex 
Agents’ Supply Co., 261 Bowery, N. ¥ 


Pond’s Tools. 


ENGINE LATHES, PLANERS, DRILLS, &c. 


Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND, Worcester, Mass. 


DO YO Male or Female. Send your ad- 
WANT dress and get something that will bring 


ouin honorably over $150 a month sure. 
MONEY 


nventors’ Union, 173 Greenwich St., 
New-York. 


The HOADLEY 
PORTABLE STEAM ENGINE 
WITH AUTOMATICAL CUT-OFF REGULATOR 

AND BALANCED VALVE. 
THE BEST <° MOST ECONOMICAL ENGINE MADE 
SEND FOR C/RCOULAR. 


TheJd.C.HOADLEY CO. LAWRENCE, MASS. 
STATE WHERE YOU SAW THIS. 
day at home. Sampi h $1 
$5 to $2 ee ne Gas, Parana: Me. 
VINEGAR Sots cm 


10 HOURS trom 
Cider, Wine, Molasses or Sorghum, without using drugs. 
Address. F.I. SAGE, Springtield, Mass. Name Paper 


FOR 


Gardiner's Pat, Centring & Squaring Attachment 


LATHES, 


R. «=. STATE & CO., Springfield, Ohio. 


OW TO MAKE SPIRAL SPRINGS. By 

Joshua Rose. With three engravings of the tools, 
which are easily made, and complete practical directions 
for working, including Hardening an Tempering. Price 
10 cents.-“Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT NO. 20. To be had at this office and at all News 
Stores throughout the country. 


LAD ] ES can make #5 a day, in their own city or town. 
Address ELLIS M’F’G Co., Waltham, Ms. 
ATENT DOUBLE ECCENTRIC CORNICE BRAKRK. 


Manufactured by THOMAS & ROBINS®N, Cincin- 
nati, O. Send for Circulars. 


MPROVED CEMENT PIPE MACHINERY— 
for making either bevel or hub- joint pipe—furnished, 
and use of same licensed under patents established by U.S. 
District Court. For further information, apply to CEMENT 
Pre MACHINE Patents A ssoctation, NewBedford,Ms, 
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Advertisements, 


Back Pages - +--+ + = 1.00 a line. 
Inside Page - - - - = = - = 75 cents a line. 


Engravings may head advertisements at the same rate 
ver line, by measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issue, 


THE ALLEN GOVERNOR 


is fully warranted to be the best governor ever made for 
all engines. It is simple in construction, not lable to get 
out of repair, neat in Appearance, noiseless, very power- 
tul, very sensitive, will last a lifetime. will save fuel, will 
save a large portion of the engineer’s time, and is sold at 
a reasonable price. 


WORTH $1,000.00 A YEAR. 


PLAINVILLE M’F’G Co., 
PLAINVILLE, Conn., May 29, 1876. 


S. B. ALLEN :—I read an account of the ‘* Allen Gover- 
nor’’ in the SCIENTIFIC AMERICAN, and desire to tell you 
what I think of it. Your governor was attached to our 
largeengine seven months ago. It has done more than 
was Claimed forit. It has saved about twenty per cent 
of our coal, and added greatly to our power. We thought 
a larger engine would be necessary to run our new machi- 
pery, and had partly contracted for one, but now we have 
plenty of power. he agent says you have saved us the 

rice of anewengine. I think your governor is worth a 

housand dollars a year to our Company. They would not 
part with it for that sum. I have run an engine since 
848, and never saw a governor which will regulate a 

steam engine ike yours. 
W. B. REYNOLDS, Engineer of Plainville M’f’g Co. 


We desire a good, responsible. first class firm of Engi- 
neers or Machinists in every city where we are not repre- 
sented, to sell these governors. Persons wanting gover- 
nors, or desiring to act as selling agents, may address 


STILLMAN B. ALLEN, Boston, Mass. 


All persons west of the Rocky Mountains will address 
GODDARD & CO., Pacific Iron Works, San Francisco. 


SCHLENKER’S 


Stationary-Die and Revolving-Die 


Bolt Cutters. 


THE BEST AND CHEAPEST MADE. 


HOWARD IRON WORKS, 


Buffalo, N. Y. 
{a Send for Catalogue. _4§ 


Working Models 


And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Center St., N. Y. 


Baldwin Gear Cutter---For Sale, 


CHEAP. Address W. E. LEWIS, Cleveland, Ohio. 


FOOT LATHES—FOOT DRILL PRESSES. 
H. L. SHEPARD, Cincinnati, O 


UBULAR HEATING STOVE—Warms from 
five to ten rooms. Greatest heater ever invented. 
Patented May 2, 1876. Distant Statesfor Sale. Drawings 
and circulars sent free. TUBULAR STOVE CO., 
Clear Lake, fowa. 


EIiL.E:sS. 


The very best in the United States are those of the old 

and well-known 

‘WHEELER, MADDEN & CLEMSON” 

brand. They may be had from dealers everywhere; or, 

in large qua’ tities, direct from the manufacturers. 
MADDEN & COCKAYNE FILE CO. 

Send for Price-list Middletown, N.Y. 


TANDARD SCROLL BOOK, just out, has 200 

designs and ideas invaluable to all Painters, etc 

Just the thing wanted, and must be seen to be apprecia— 

ted. Only $1. Examine at any bookstore or painters’ 

supply, store. Mailed post paid on receipt of price by 
5. ;: 


Scientific American. 


[JUNE 24, 1876. 


ROOTS FORCE BLAST BLOWER 


FIRST PREMIUM AWARDED 
AT PARIS & VIENNA. 


THOUSANDS IN USE BOTH 
INTHIS COUNTRY & EUROPE. 


SPEED ONLY 10010250 REV.ren MIN 
SAVES HALFruePOWER oseo oy FAN. 


IPH.&FM.ROOTS MFRS.CONNERSVILLE IND. 
S.S TOWNSEND 31.LIBERTY ST.N.Y.GENE AGT. 


ILL STONE DIAMOND DRESSING MA- 
CHINES. Simple, effective, and durable. Also, 
diamond-poin ted tools for trueing Emery Wheels, Grind- 
stones, Chilled Iron, and Paper Calender Rolls, and other 
mechanical purposes. Also, Diamond Tools, Saws, and 


Todd & Rafferty Machine Co. 


MANUFACTURERS OF 
The celebrated Gréene Variable Cut-Off Engine, Lowe’s 
Patent Tubularand flue Boilers, Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines, Boilersof all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c., Silk, 
Tow Oakum, Ba, ging ope, Flax and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.’s Machin- 
ist’s Tools, for Judson’s Governors and Stop Valves, 
Sturtevant Blowers, and Differential Pulley- Blocks. 
WAREROOMS, 88 LIBERTY STREET, NE YORK. 
WORKS, PATERSON, NEW JERSEY. 


DAMPER BEST AND LEVER 


REGULATORS GAGE COCKS. 
MURRILI. & KEIZER, 44 Holliday St, Balt. 


Old Colony Rivet Works, 


34 Warren St., New York, 
MANUFACTURERS OF 


Ratchet Drills, Judson’s Hand Planing and 
Shaping Machines, Hand Shears and Cut- 
ters Trilling Machines, Tire Upsetters, 
and Portable Forges. 


a Send for Catalogue 
NON-COMBUSTIBLE STEAM BOILER & PIPE 


COVERING 


WITH “AIR SPACE” IMPROVEMENT. 
Saves 10 to 20 per cent. CHALMERS SPENCE CO., 
Foot E. 9th St., N. Y.; 1202 N. 2nd St., St. Louis, Mo. 


Drills made toorder. J. DICKINSON, 64 Nassau St.,N.Y. 


The BEST MILLSTONE DRESSER—GRISCOM 
& Co., Manufacturers and Patentees, Pottsville, Pa 


roe LATEST IMPROVED 
MACHINERY, 


THE 
For Manufacturing SPOKES, HANDLES, AND HUBS, 
Address J. GLEASON, cor. 2d & Diamond Sts., Phila. 


MATERIALS. 


Asbestos Roofing, with the improved White Asbestos 


ced 


Fire Proof Coating, for steep or fiat Roofs in all climates. 
Asbestos Root Coating, for old Leaky Roofs. 
Asbestos Cement, for repairing Leaks on Roofs. 
Asbestos Root Paint, for Tin Roofs, Ironwork, &c. 
Asbestos Paints—all colors—for structural purposes. 
Asbestos Fire ProofCoating, for wood work, &c. 
Asbestos Steam Pipe and Boiler Coverings. 
Asbestos Steam Packing, flat and round, all sizes. 
Sheathing Felts, Vermin-Proof Lining, &c. 
These articles are ready for use, and can be easily ap- 
Send for Pamphlets, Price Lists, &c. 


lied _b one. 
oH W. JOHNS, 87 Maiden Lane,N Y., 


P atentee and Manufacturer. Established 1858. 


Brayton Ready Motor. 


It has no boiler, is safe, economical, started by any 
one in one minute, occupies small space, and gives an 
unsurpassed steady, reliable power. Address 


Penna. Ready Motor Co., 


HANEY & CO., 119 assau St., N 
Stone Channeling 


OR 
Quarrying Machine, 


FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STONE CUTTER CO, RUTLAND, VT. 
SOLE PROPRIETORS AND MANUFACTURERS. 


GOLD PENS 


Are manufactured by JOHN HOLLAND, No. 19 West Fourth 


St., Cincinnati. By # patent process he alloys pure gold so as 
make it as elastic as Damascus Steel.. Prices as low as 
e old style. Send fer illustrated price list. 


ELOCIPEDE CARRIAGES, OF LIGHT GON- 
struction, fast speed. Worked by hand cranks; 
alsoby foot treadles. Tlustrated in SCIENTIFIC AME- 
RICAN SUPPLEMENT No. 8. To be had at this office 
and of all news agents. Price 10 cents. 


THE IMPROVED CELEBRATED 
ARMSTRONG HEATER AND LIME 
CATCHER removes and prevents Scales 
in the Boilers by supplying them with 
pure water. Will save its cost in fuel 
within one year. Allparties using steam 
should have one. 

- For particulars and circu- 

laws, address 

BAUGHMAN, CURTIS & 

KNIGHT, MANUFACTURERS. 
Toledo, Ohio. 

Machinists WANTED to act 

as Local Agents. 


ae! (oa 


A complete Roofing for $3 per square, durable, eco- 


132N. 3d St., Philadelphia, Pa. 
nomical, and freprog Send for Samples and Circulars. : 


NOYE’S 


RTIN, General Roofing Materials, a a 
P. 0. Box 4784 wna) Mer wes, y, | MG Purnishing W orks 
y St.) N. 1. | are the largest in the United States™ They make Burr 
OGERS’ TANNATE OF SODA BOILER Millstones, Portable Mills, Smut Machines, Packers, Mill 


Picks, Water Wheels, Fulleys and Gearing, specially 
adapted to flour mills. Send for Catalogue. 
J.T. NOYE & SON, Buffalo, N. Y. 


OGARDUS’ PATENT UNIVERSAL ECCEN- 

TRIC MILLS—For grinding Bones, Ores, Sand, Old 
rucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers’ Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 


» G. 'O., Madison, Ind. 
§@ Send for book on Boller Incrustation. one 


The Standard—Best Stock—Finest Finish- 


MANUFACTURED ONLY BY 


D. ARTHUR BROWN & CO. Fisherville, N.H. 
Niagara 
SteamPumpWorks 


ESTABLISHED 1826. 


CHARLES B. HARDICK, 
No. 23 Adams Street, 
BROOKLYN, N. Y. 

M. SELIG JUNIOR, & CO. 
Importers of American Machinery, "Tools, Agricultural 
Implements, Wholesale and Export Hardware and Ma- 


chinery Merchants. Est’d 1866. 85 Queen Victoria St., 
LONDON, E. c., ENGLAND. 


Portland and Keene’s Cement. 


From the best London Manufacturers. For sale by 
MES BRAND, 85 Beekman St., New York. 
A Practical Treatise on Cement furnished for 2 cents. 


"o) y | \. 
Ung 


: DIAWN ay 
“THE CURVE SCRIBE. 


Ta oe Con COMPASSES Re 8 CNR CONF LE 
FULL DIRECTIONS WITH IMSTRUMENT, 


Ss 
Patent Door Knob. 


Awarded a Bronze Medal at the American Institute Fair 


IRON 
BEAMS & GIRDERS 


HE UNION IRON MILLS, Pittsburgh, . Pa.- 
The attention of Engineers and Architects is caHed. 

to our improved Wrought-Iron Beams and Girders (pat- 
ented), in whichthe compound welds between the stem 
and ‘flanges, which € proved so objectionable in the old 
mode of manufacturing ,areentirely avoided. We are pre- 
pared to furnish-all sizes at ter sas favorable as can be 
obtained elsewhere. For descriptive Lithograph, address 
Carnegie Brothers & Ca,, Union Iron Mills, Pittsburgh, Pa. 


PERFECT 


NEWSPAPER FILE, 


—:0:— 
The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and pricereduced. Subscribers to the ScIENTIFIO AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT Can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
*¢ SCIENTIFIC AMERICAN,’? in gilt. Necessary for 
every one who wishes to preserve the paper. 


Address 
MUNN & CO, 


Publishers SCIENTIFIC AMERICAN. 


PORTLANDCEMENT 


For Walks, Cisterns, Foundations, Stables, 
Bridges, Reservoirs, Breweries, etc. 

Remit 10 cents for Practical Treatise on Cements. 
S. L. MercHant & Co., 76 South St. New York 


————— oR ra} UG H T : ora phe Ju 5 80, Hie we: consider phi method of 
r a =. 1 . astening a great improvement over any; 
| jitr it | thing yet invented for the purpose, as it obviates the use 


of side screws and washers, and can be regulated to suit 
any thickness.of Doors.’’ Send for Circular. 
HE PARKER & WHIPPLE COMPANY, 
West Meriden, Conn., or97 Chambers St., N. Y. 


ee .- ; a 
Machinists’ Tools. 
NeEwand IMPROVED PaTTERNS. 

Send for new illustrated catalogue. 


Lathes, Planers, Drills, &c. 


NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 


SLaroes Pred ans BLBP” 


See. = Do Your Own Printing! 


$ 3 Press for cards, labels, envelopes, etc. 
Larger sizes for larger work. 
- Business Men do their printing and advertls- 


ing, save money and increase trade. Pleasure aud 
CR in Amateur Printing. Tho Girls of 


pie eh fan nfo fee 
EAGL'E FOOT LATHES, 


With Scroll and Circular ‘Saw Attach- 
ments, Slide Rest, Tools, &c.; also Small 
Engine Lathes, Metal Hand Planers, &c.’ 
Neatest designs, super or finish. Low 
- Prices. Our new Catalogue describes 
these and every tool necessary for theAm- 
ateur or Artizan. Send for it. 
WM. L. CHASE & CO. 


95 & 97 Liberty St. New York. 


& OO., Meriden, Conn 


Cellars 


© 1876 SCIENTIFIC AMERICAN, INC. 


The Tanite Co., 


STROUDSBURG, PA. 
EMERY WHEELS & GRINDERS 


C 


HICAGO OR WESTERN HEAD QUARTERS 


for Tanite Co.’s Emery Wheels, Grinding 
Machinery, &c. . C. CHAMPLIN, 152 Lake St. 

Tanite Wheels delivered free of freight in any part 
of the West, on receipt of list price in advance. 


CREW PROPELLERS, THEIR SHAFTS AND 


\.) FITTINGS. By Hamilton W. Pendred,M. E. An 
able treatise, showing the present practice, its advan- 
tages and defects. With 25 figures. ice 10 cents. Con- 


tinued in No. 4 of SCIENTIFIC AMERICAN SUPPLE- 
MENT. To be had at this office, and of all news agents. 


HARTFORD 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


W.B. FRANKLIN, V.-Pres't. J. M. ALLEN, Pres’t. 
1..B, PIERCE, sec’y. 


MPORTANT FOR ALL CORPORATIONS AND 


. MANF’G. CONCERNS.—Buerk’s Watchman’s 
Time Detector, capable of accurately controlling the 
motion of a watchman or patrolman at the different sta- 
tions of his beat. Send for circular. 

J. E. BUERK, P. 0. Box 979, Boston, Mass. 

N. B.—The suit against Imhaeuser & Co., of New York. 
was decided in my favor, June 10, 1874. Proceedings 
have been commenced against Imhaeuser & Co. for sell- 
ing, contrary to the order of the Court, and especiallythe 
clock with a series of springs in the cover, and marked 
Pat’d Oct. 20, "74. Persons using these, or any other 
clocks infringing on my Patent, will be dealt with acccr- 
ding to law. 


OLD ROLLED 
SHAFTING. 


The fact that this shafting has 7 per cent greater 
strength, a finer finish, and is truer to gage, than an 
other inuse,rendersit undoubtedly the most economical. 
We are also the sole manufacturers ofthe CELEBRATED 
CoLLins’ Pat. CouPLina, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list_ mailed on 
application to JONES & LAUGHLINS, 
Try Street, 2nd and 3rd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, Ill. 
¢=Stocks of this shafting in store and for sale by 
R, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers’St., N. ¥ 
PIERCE & WHALING, Milwaukee, Wis. 


Hn deutlche Erfinder. 


Dieje grofe und thitige Claffe unjrer Be- 
oblferung maden wir befonders . darauf 
aufmertfam, dag unfre Firma durd) ihre Ver- 
bindung mit Wefhington und ben europidifden 
Hauptftidten, befondere Vorthoile gur Erlan- 
gung von ine und auslindijden Patenten 
bietet. 

Seder Erfinder, gleidjviel welder. Nationali- 
tht angehirig, ift durd) die liberalen Patentge- 
fege der Bereinigten Staaten gum Patent{dugy 
flir Erfindungen beredtigt. Unfre Firma ift 
bereit, geftitgt auf 26jahrige Erfahrung, deutfdje 
rfinder jeder Zeit 3u berathen und gu mapigen 
Preifen rafd und piinftlid) Patente gu erlangen. 

Die Deutfdhe Section iff in den Handen 
fibhiger deutfder Sngenieure, ‘celde in der 
Office perfinlic) mit Erfindern verfehrev 
werden. 

Der , Scientific American” wird in feinen 
GSpalten die bedeutenderen Erfindungen be- 
ipredjen. 

Correjpondeng erberen und prompt beant- 
wortet. Pamphlete in deutfdhec Sprache wer- 
den auf Verlangen franco gugefandt. 


Worefftres 


BMiunn & Co., 
»Setentific American” Patent Agentur 


87 Bast Row, 
Naw Wowk Cte 


REYNOLDS & CO., 


145 EAST ST.. NEW HAVEN, CT., 
MANUFACTURE 


Iron and Steel Set Screws, Round, Square, and Hexagon 
Head; Machine and Cap Screws; Piano Knob, and Lock 
Screws; Machine, Bridge, and Roof Bolts, lt Ends, 
Blanks, Nuts, Washers, etc., of every description. 

Send for Price List. 


HE CENTENNIAL INTERNATIONAL EX- 

HIBITION OF 1876.—The full History and Progress 
of the Exhibition. maps of the grounds. engravings of 
the buildings, news and accounts of all the most notable 
objects, are given weekly. in the SCIENTIFIC AMERI- 
CAN SUPPLEMENT. Terms, $5 for the year; single co- 
pies 10 cts. To be had at this office, and of all news agents. 
All the back numbers, from the commencement on Jan- 
uary 1, 1876, can be had. Those who desire to possess a 
complete and splendid Illustrated Record of the Centen- 
nial Exposition, should have the SCIENTIFIC AMERI- 
CAN SUPPLEMENT. 


J RON BRIDGE BUILDING—A complete oe 
scription, with dimensions, working drawings, an 
prespectives of Girard Avenue Bridge; Diane 
ith foundations o: lers. .Ten engravings. 0 
cents. Contained in Nos. 1, 2, and 4o0f SCIENTIFIC 
AMERIO AN SUPPLEMENT, 10 cents per copy. To be 
had at this office, and of all news agents. 


he “Seientific American” is printed with 


CHAS. ENEU JOHNSON &CO.’SINK. Tenthand 
Lombard-sts., Philadelphia. and 59 Gold-st., New-Yors 


